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The International Institute of Agriculture was established under 
the International Treatv of June 7th, 1905, which was ratified by 40 
Governments. Ten ■ other Governments have since adhered to the 
Institute. 

It is a Government Institution m which each Country" is 
represented by delegates. The Institute is composed of General 
Assembly and a Permanent Committee. 

The Institute, confining its operations within an intemational 
sphere, shall: 

a) Collect, study, and publish as promptl^^ as possible statis- 
tical, technical, or economic information concerning farmingj'V’'egetable 
and animal products, the commerce in agricultural products, and 
the prices prevailing in the various markets; 

b) Communicate to parties interested, also as promptly as 
possible, the above information; 

c) Indicate the wages paid for farm work; 

^1?) Make known the new diseases of plants which may appear 
in any part of the world, showing the territories infected, the progress 
of the diseases, and, if possible, the remedies which are effective; 

e) Study questions .concerning agricultural co-operation, insui- 
. ance, and credit in all their aspects ; collect and publish information 
which might be useful in the various- countries for the organisation of 
works connected with agricultural co-operation, insurance and' credit; 

,/) ■ Submit to the approval, of the Gove-rninents, if there , is'" 
occasion for 'it, measures for the protection of the, common intereste,,;" 
of farmers .and , for ' the ' improvement of their conditions, after hardng '' 
utilized all, th,e.„ necessary sources of information, such as the,, 'wishes " 
expressed- by international" or-- other agricultural congresses , or, „bf -' 

, congresses' of sciences ' applied ,to agriculture, or agricultural 'societies, 
academies, learned .bodies, 'etc. 

, ;"Thf, ,' Insti,tu,te,: publishes:..^), ,a.. -.Bulletin' of Agricultural Stati- 
' sties',; 5 ) - a- , , Btilleti,n ' of '''Agricultural ■ Intelligence and ,^' Diseases of 
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Plants; c) a Bulletin of Econo'tnic and Social IntelHgence; d) a 
Bulletin Bibliographique hebdomadaire (published every Saturday). 

It has also published a volume on “The Organization of Agri- 
cultural Statistical Services in the Several Countries '*h and a volume 
on “ Statistics of Cultivated Areas and of Vegetable and Animal Pro- 
duction in the Adhering Countries (an Inventory drawn up from 
documents published by Governments), and “'Monographs on Agri- 
cultural Association in Various Countries {2.V0I) 
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the results 'of experiments outlined' in .-the Bnlletim- 
The Editoris notes .are .marked {Ed.), 




GENERAL INFORMATION 


legislative and administrative measures 

DEALING WITH AGRICULTURE AND INDUS- 
TRIES DEPENDENT ON IT. 


Budget of the Department of Agriculture of Hungary for 1912. — 

Allami koltsegvetes az 1912 e%T:e, Reszletezes V fiizet. 

The budget of the Department of Agriculture of Hungary for 
the year 1912 anticipates the following expenditure arranged under 
the heads of the principal branches of the administration (i): 


Ompter and Title 


Name of Braiich Budget T91 2 Budget 1911 

I. Ofdinavy Expenses. . £ 5. d. £ $. 4. 


XX. 



I. Central Administration - 63080.1:3. 4. 57742. 2.6. 

2-7.' Forestry . . 903872. i. 8. 8i899i.-9-2r 

8, 9. Horse-breeding, manage- 

ment of the stttd-farms 
and of the GoddUo 

estate ... . 659412,19, ,2.' '635084.5.0. 

10, II. ■■ Vetei'inaries, Veterinary' 

College . ... ... 150 487,10. o. 146x15. 6.8; 

12,13, Agric. instmction, Bx:pe- 

29, 31. thnental Stations and 

''Institutes; Institutes ■■■;.. 
of meteorology, geo- 
magnetism, and geology 182158.5.0. 175146.5.0. 


; ;|^^^pded..for^ ■. ''''i 959011;., ;9:;^ 

; the';' 


mt 


Hiingaff 



I,ECISLA1^IVE AND ABMINISTKATIVE. MEASURES 


'390 


Brougt forward . . . 1959011. 9 - 2. 1833079. 8.4. 



14. 

Cattle-breeding, Dairy. . 

160405. 8. 4. 

251 205.17,6. 


15, 16. 

Administration of hydro- 





technic service .... 

122573. 2. 6. 

126947. 9.2. 

» 

17-26, 30. 

Fisheries, Viticulture, A- 




piculture, Estates of the 
State, Sericulture . . . 

541600.10. 0. 

509004.15.0. 



28, 32. 

Assistance of agric. la- 





foourers and of the 
mountain population . 

138931. 8. 4. 

I19 772.11.8. 

IV, IX. 

10, 4. 

Pensions and debts charge- 
able to the ministry . 
Total of ordinary 

185280.12. 6. 

180084. 2.6. 







expenses . . . 

3 107 802.10.10. 

3020094. 4.2. 



II. Eximordinayy expenses. 


VIII, II. 

1-27, 2. 

Temporary expenses and 





pensions 

330 713.19. 2, 

278 022,11.8. 

V,IX. 

1-17. 

Capital employed. . . . 

634403.15. 0. 

471616. 2.6. 


Total of extraordinary expenses . . 

965 1 17.14. 2. 

749 638.14.2. 



General Total . . . 

4072920. 5. 0. 

3 769 732-18.4. 

The 

necessary 

credit for 1912 exceeds therefore that of 1911 by 


,jiioi:e than £.,300,000. 

The increase is:cdivided among all the different branches of the 
„ administration, except those of cattle-breeding and of the admin- 
istration of the hydrotechnic service, of which the credits for '1912 
■'were lower than those for -ipii by the amounts of £90800.9$; 2d, 
and £ 4 372.6s. 8d respectively. ' The decrease in expenditure in 1911 
is however only apparent,- because under the heading Cattle-Breed- 
ing for 191,1 there is included an outlay of £ 187 500 and also receipts 
consisting of annuities (paid in often very late) for bulls for breed- 
ing sold to the breeders at special prices. The amount actually 
used under this head was therefore only the difference between the 
two sums mentioned, viz. £ 375 000. However, the budget of 1912 
has not reckoned on any - receipts in fixing the sum allocated, so 
that the whole of the credit, amounting to £ 83 333.6s. 8d, will be 
available for cattle-breeding and exceed by more than £ 40 000 the 
amount actually u^d in 1911. ,.’7 

The difference observed in the headiaig'^^A^ydrotechnic Service '' 
must be attributed to the fact that an eiiti.r$ btanch of this service, 
that of the Section of Hy^enie Ea^neers, , lias been ,transfered to 
the Department of the Interior; the' ftecreaseits 'thus only apparent. 
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development of agriculture in different 

COUNTRIES. 


Exportation of Agricultural Produce from Morocco, (Les exporta- 
tions de produits agricoles du Maroc). — Questions Diploma- 
tiques et Coloniales, No. 38, pp. 122-123. Paris, 12 Janvier 1912. 


Moroccan agricultural produce comprises : 

1. Food products of animal and vegetable origin : oxen, poul- 
try, eggs, etc., tlie consignments of whicb in 1909 attained a value 
of 8285200 francs (i), or nearly one-fiftli of the total exports. 

2. Raw materials for industrial purposes, viz, beeswax, the 
shipments of which in 1909 reached a value of 606257 francs, 
chiefly destined for Hamburg; wool (3693310 francs) and cow- 
hides, sheep and goat skins, exported to the values of 722350 
francs, 4 684 268 francs, and x 000 000 francs respectively in 1909. 

The best customers for skins are France, Germany, Spain and 
the " United States. 

The exports of agricultural produce proper in igog were of a 
value of 20307 143 francs. 

The following table indicates the most important of them: 


■Ft.' ' 

Barley, ... . . ,12231514 

Beans . . . . . . . . ■ 21359^' 

Wheat ■ 2 011264 ' 

, Fenugreek ,. 1033:861 . 

I/inseed ; . . . . ’ .,'97^; 703 ■. 

Canary seed, millet and sorghmn . 644 567 

Maize '492' 299, 

..Xumin seed , . ,, . 295897 , 

Coriander 236522 

Among, the ,,pther,'prG'duGtS:qf,.the;.^soil'''e:^drted, ;ihe^ 
further be made of: olive oil, 402000 francs in 1909; and gum 
Arabic ' and' ^ •expor^r^^of , 

,82.3 '328:' ,fra|ics,'';,in: ^ ' ' ' '' ' 


{ 1 } 25.225 fr. » £1. 
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4iS 


iaiagasear 


Jumelle. Motes m Agrieultiire mi Forestry in Madagascar. (Rap- 
ports sur l^Agricultare et les Forets). — Revue de Madagascar 

Nos. 9“i2 pp. 979-987 and 1026-1027. Paris, Decembre igii. 

Tiiere is no doubt a great future in store for agriculture in Mada- 
gascar, in spite of its having hitherto made little headway there, 
owing, cliieflry to the difficulty of making uniform experiments in 
a region, of such vast extent and such varied dimate. 

Whilst in 1901 the Colon}" imported 26000 tons of rice, the 
present local production exceeds the demand for home consumption., 
and opens up the m^ay for exportation, which in 1909 amounted 
to 40CO tons. Silk-growing is progressing rapid!}}, mainly owing to 
the activity of the Nanisana vStatioii. In 1904 only 9 tonS' of va- 
nilla were exported, while this amount increased to 44 tons in 1909. 
The culture of both ■ coffee and cocoa started on the East coast is 
higiibr promising. Excellent results in ostrich-rearing hai^e also been 
obtained in , the South-West of the island. 

Oil the other hand, crop experiments made in the North and 
North- YCest, have not been crowned with success, except in the 
case of the cocoanut palm. The small settlerii exits of the Centre 
of the Island have not generally been a .success; the larger ones 
more so from the point of view of utilising the natural products 
of the soil than from the fact of having started any real agricul- 
tural enterprise. 

Dillereiit kinds of crops must be developed in different regions, 
e, g.. cotton in the North and North-East ; rubber in Baina, in 
Saiiibirano and on the East coast rice in the Centre ; and manioc, 
vaiiilla, coffee and sugar-cane in other parts. Cattle must be better 
fed for exporting to France, either as live animals or in the form 
of frozen meat. 

It is of the utmost importance for the future development 
of agriculture in Madagascar, especially in the' case of rice 'fields, 
that the country should be thoroughly irrigated.. Some steps in 
that direction- have been already taken in the plains of Betsimita-" 
tatra,' Marovoay and Ya.kinankaratia. 

Ill order to promote success - in rice-growing, it would'- be. .advis- 
able, to form a special committee to find out the most urgent improve- 
.nieiiti; to be' undertaken, in har\"esting and storing the ' rice. B,eside.s 
this, e,fort.s should' be 'made to spread the '.culture of cotton 'over 
.the S'liiail native '.estates- in the North and North-West Experiments 
should. 'also be ' continued -in -acclimatising' fo-reigii -rubbers in- 'the 
'East and in Eanibirano ; .while it would be.w^e,ll .to have plantations 
of young aa.tive''rubl]^r"'in the 'North-West '. Having once, for .a! 
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made sure of an outlet for the exportation of cattle^ encouragement 
should be given to rearing them on the extensive pasture-lands in 
the interior of the western mountain-chain. 

The colonisation committee must study the question of making 
sure of a means of feeding cattle during the season, by intro- 
ducing either tuberous forage-plants or hay. 

The forests of Madagascar cover an area of about 9 inilliom 
of ha. (over 22 million acres), i.e, about a sixth of the area of the 
v7hole island. They constitute a very, considerable source of wealth, 
w^hich is hardi}" turned to aii}" account ■ owing to the unfavourable 
condition of the surrounding country. 

At the same time there is a growing impulse in favour of the 
export of timber' etc. In 1S96 only i 401 18S francs (i) worth of 
timber and other forest produce was exported. In 1909 this sum 
was increased to 12 422900 francs, i.e, 55% of the total expert 
trade of the colony, gold not included. 

Between 1909 and 1910 the value of the export, trade of Mada- 
gascar rose from 33 378 179 to 45 438 280 francs. The chief exports 
in 1910 w^ere : 


Rubber frs. 9366922 

Skins » 9506530 

Rafia 2859000 

Tan-bark ..... » 2 734 000 

Lard » . 1 161 000 

Dried Vegetables . « 1 160 000 

Rice . , . Tons (English) 8 120 

Salt Meat .... frs. 895 000 

Oxen Head of 12648 


Manioc . .Tons (English) 4580 

EDUCATION AND EXPERIMENTATION IN AGRI- 
CULTURE AND FORESTRY. ' 

OeciipatioES of .Agrieultural Students after -leaving College* — ; T/r'^ Mi 
Journal of ihe .Board.-of AgricuUure^IiO. iO,.,pp. 848-850.: Lo'ndon,; 

January 1912. 

. Questions are, sometimes .'asked as to 'the parentage of the' agri-, ' ■ . ''UnHet ■' 
cultural student,',, and' '.as to' w'hat , becomes of the .student himself. .. ^Eiigioia 


{'i)' 25.2'2'5' 'francs,' — ' £1 -at par. 
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The Institutions were asked to supph' information sliowiiig tne 
occupation of the parents of those pupils who' left during the past 
three A-ears, and the occupation wmich the pupils themselves now 
follow. 

The institutions have been arranged in three groups. A stun- 
man’ of the returns is siven below ■: 


Total 

■number 

Institatloiis of 

— stadeats 

leaving 

Agricultui'ai Colleges 1 064 

Uiii¥ersity Colleges and 
other Institutions ' 384 

Farm Schools 321 . 

Total I 769 


Occupation of Parents Occupation of Stucfente 


Farmers 

Land 

Owners 

others 

Farmers 

Land 

Owners 

Others 

469 

160 

435 

cn 

00 

161 

60 

279. 

7 

98 

310 

21 

53 

22'I 

6 

94 

294 

2 

25 

969 

173 

627 

I 447 

184 

138 


Of , 1769 pupils for 'whom full particulars are available, it will 
be seen that 1631 are known to have returned to occupations con- 
nected with the land, and the great .majority are engaged in farm- 
iiig. The « otliers j) number 13S, ■ and include a good many who 
.have been lost sight of and may ' have taken to agriculture. As 
regards parentage, it -wiH be obsen^-ed that 969 were the sons or 
daughters of farmers, .and a further 173 were , connected with the 
land. It mill be remarked that the largest .proportion of pupils of 
no,ii-agricu!tural origin is to be found in the first group of agrieul- 
tuxai collesres shown above, the reason being that residential colleges 
in the countnp with farms attached, are alw'ays preferred by non-, 
agriculturists who wish to secure an agricultural training, for their 
children. 

Ill the ,p,ast three years 331 ' students have attended the classes 
prc3vided' by the Agricultural. Department of the University, of 
Cambridge : 

Of' these 3.9 ,are engaged in .teaching ox ,r€search, or are' employed 
ill supervising . agricultuxai' work in other .countries,, ' 29 ■,, are land,- 
owners or expect to inherit land, . 17 are.,',eiigaged dn, or' are pre- 
paring" .for," land agency rvork,, 13 are farming. ' „Tlie occupations of 
the renmkcler are 'uaknowm,;' but' it is probable that, many, of 'them 
expect tO: inherit land, or to ■'become 'associated .with' land manage-' 
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Ttie loim Mms Morticiiltural lEstitiite, — Morning Post, London, 

Dee, 29, 1911. 

Tke work of the John Innes Horticultural Institute (at Merton, 
Surrey) includes the provision of investigations and researches of a 
practical and scientific nature, in. connection with the problems of 
horticulture, the imparting of practical and scientific knowledge, the 
.practice of scientific planting, and breeding, and the creation and 
introduction of new varieties. 

An accurate knowledge of heredit\' must form the basis of the 
.bulk of new work in horticultural breeding, therefore the main 
line of research that is being pursued is of fundamental importance 
to farmers. 

Accepting the ^principles laid down by Mendel as underlying 
the most complex problems of heredity, the Director of the John 
Innes Institute and his staff are attempting an analysis of the germ 
ceil and are striving to find the laws whici gov-ern the behaviour 
of the various factors by which the germ cell is influenced. 

The Institute has at its disposal eight acres of , land, to which 
tw^o others are shortl}^ to be added. 

There are three green-houses available for the work of the In- 
stitute in the Directors' garden, and three span-roof glass-houses 
with, a corridor in the grounds. 

One of these houses is fitted with special insect-proof cages, 
A fourth is being equipped with, a special system of ventilation, 
in order to make the house insect-proof. 

This house is designed for work with fruit trees. 

All ingenious arrangement has been devised for safe-guarding 
experimental crops from the attacks of birds. It consists of inde-' 
pendent wire , screens attached to a frame- wmk of iron, and is so 
contrived that its constituent parts can be combined to protect 
plots of various sizes. 

Attached to the Institute are two small .laboratories, one for 
cliemical and the other for biological' wBrky a photographic room 
being also" included. 

There,' is a. small enclosure diruded into pens for the expe,ri- 
mental breeding of fowls, in which the same class of experiineiita,l 
work that is being conducted- at -Cambridge is being carried, on, 
and, there is a special room , devoted -to' the breeding -.of canaries. -, 

■ Important work is . being done ■■ on such 'immediately important 
questions as fumigation, and on a problem of. vital interest ■ to' the 
fruit-grower—seif -sterility in .plums.. Interesting 'points, in connection 
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with this phenomenoti' have already been deterniined by Mr. W . 0» 
Backhouse, and the- subjeet is still tinder investigation. 

Experiments are also in progess dealing with the crossing o, 
different varieties of plants and shrubs and ' with the causes of 
bolting or running to seed in 'root and other crops, as well as with 
the question of sex-inheritance in fowls. 

Zakber, Prof. Dr. Enoch. The Royal Bafarian Bee-keeping Insti- 
tute at Erlangen. (Die Koniglich Bayerische Anstalt fiir Bie- 
nenzucht in Erlangen). — Die Bienenpflege, 34. Jahrgaiig, Heft i, 
pp. 14-19. Weinsberg, Januar 1912. 

In 1907 an Institute for Bee-keeping was annexed to the Zoo- 
logical Institute of the University, of Erlangen, The Institute pos- 
sesses a spacious Eaboratoiy’ with excellent apparatus for zoological 
and bacteriological studies and a heated glass house 9 metres (30 ft.) 
in length, 4 in width and 5 in height, covered with dull glass ; in 
this house studies in bee colonies are carried out during winter. In 
the garden of^ the Institute the most important bee-feeding plants 
and a number of bee colonies in hives of ever}^ known system are 
to be seen. 

A Museum of bee-keeping economy, a workshop, and hives, that 
are moved from place to' place outside , .Erlangen, complete 'the 
institution. 

The principal, Professor Dr. Z-ander, gives courses of lectures 
of vaiying lengths on bee-keeping ever}^ year ; resident pupils are 
also admitted' for a .length of ' time. The ' scientific work of the 
institution has hitherto bee.n concerned , with enquiries into bee 
diseases, honey formation, and the building w^rk and life of the bee. 

The lomegian. Ministry of Agrieiiiiure and Agrieiltural Setiools 
, ani In,stitates (i). 

' The Norwegian Ministry- of Agriculture was founded in' 1899 
and com,menced its activities in 1900. It is composed of three,' 
divisions : 'agriculture, forestx}’ and veterinary. The admimstration 
; is'"in"the hands of .the^ Minister 'and '.his cabinet. 

The .division of ■■agriculture has the following staff: director ge- 
■nerai, agiiculturai 'a'dviset,' 'secretaries and .clerks, agricultu,ral adviser 


'(1) .'.From a ccmmuiilcation ■■ suteiitted '"by .the 'Special, Correspondent "at 
■Ci2ri,st!an,ia of tlie Inte’rnational Institute 'of,', Agrimlteet'^ 
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in ^ England, chemists, official entomologist, agriculttiral' engineers 
and their assistants, official advisers, for live-stock improvement, 
inspector and advisers for dairying, directors of sheep-breeding sta- 
tions, directors of land-registry, inspector of fisheries. 

The agricnlttiial chemists have charge of the gcveminent Sta- 
tions for Agricultural Chemistry, and undertake all investigations 
dealing with' agriculture.. Farmers may have analyses of waters, 
soils and substances for iaiproviiig . the soil made free ; analyses of 
chemical manures and feeding-stutfs are also made free for purchasers 
of certain quantities. 

The official entomologist supplies free to farmers information 
on insect pests and diseases of plants and on means for their 
control. 

The agricultural engineers and their assistants give advice as 
to construction of buildings, with plans and estimates if required, 
and information on water-power and drainage. 

The advisers for live-stock improvement direct all the State 
Institutions for this purpose, arrange- official shows, control the 
service stations for horses and cattle, and undertake the purchase 
of breeding-stock when the State makes grants for the purpose. 

The dair}^ advisers, besides supervising the State dairies, ' look 
after the setting-up of new co-operative dairies and their rules. 

The inspector of fresh-water fisherie.s supervises salmon and 
other fishing and the application of laws on the subject. 

The central forestry administration includes management of all 
the State forests,, of the public Schools of Forestry, and of nurseries 
for forest trees, including those receiving State subsidies. The staff 
includes: an expert and assistants for estimating timber, an inspector, 
regional forest officers, regional assistants, and planting specialists. 
Further, two regional officers have ■ charge of the State moors in 
Finmark. 

At the head of the civil veterinary service is the director of 
veterinary medicine, .with charge of all the civil veterinary services 
and meat-inspection - services ; these are : licensing, adoption of public 
measures for checki.ng ■ the spread .of contagious diseases of stock, 
preparation of regulations and plans for veterinaiy^ admimstiation, 
importation and exportation of animals and their control, prepara- 
tion of' veterinarv^' statistics, control -of public slaughte.r-h'0uses. and 
cattle-markets .and ofnommunal institutions' -dealing with the vete- ' 
rinary, service. To the above veterinary service is .annexed one of 
veterinary- pathology, . . 

". 'There' are further .'ascertain number .of -regional .officials m-ore. 
' ot; lesS';directIy-'-:,atta'Ghed-.tO''the .agricultural 'ri-epartment --(at preseH't.'SS' 
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departmental agriculturists, 6 cantonal agriculturists, and iS depart-' 
mental liorticulturists), one departmental dair^^, and 14 departmental 
forest advisers ; each commune has also two or three veterinary 
officials. 

Agriciidural I nstmcUon. 

The secondary agricultural .schools, which now exist in nearty 
all the prefectures, are intended to give chiefl}" a practical training 
fox farmers. Theoretical instruction consists of about looo lectures, 
and deals with general agricultural matters. Practical instruction 
is given on the model farm of the school and on the best farms of 
the neighbouriiood, w’heie also the students go through their prac- 
tical training. 

. These regioiiai schools are almost all in conjunction with large 
farms. The director is nominated, by the Minister, and is president 
of the administrative board. The- funds are supplied by grants 
from the State -(tiiree-quaiters) and the district (one quarter). 

Students cannot enter till they are turned 18. Tuition' is free, 
but there is a small fee for board and lodging. For each course 
there are a certain number of -scholarships. 

Among private schools -is the Winter School of Agriculture 
at Christiania, .founded in 1886, for young men who .get., practical 
, mstnictioii, from the -farmers of the district. The theoretical course 
lasts two wi,nters and . costs ■ 9 guineas. There are 30 free places 
and a sum of, 100 guineas for scholarships. The School receives a 
.State grant of about' £730. 

.Further, mention , m.ay be made of the School of ■ A,griculture 
of Sein, prefecture of - Asker, -founded .in 1887, and having winter 
courses of- two years ; the School of Agriculture of Nordmor, - at 
Breniies, founded in 1900, with a one year's theoretical course and 
a Aviatex six-months' course including practical work on the far in. 

- ■ These public and- private schools ■ also serve as a preparation 

-fox the. Higher School of Agriculture. - There are also other schools 
iii-'iuiai- and -mo'imtain cantons m-hich give ■ short courses on general 
-agricuiture., , , - 

;■ ' The Soy-al Society for.tlie Prosperity of, Norway (Bet, KgL 
Sdskab for -Norges’ Vel) has organized farms in several regions where 
■practical co'urses ,011- live-stock are given. Such co'urses -have also 
, -been started by some dep^artments. 

Besides the ,'coitrse,'On horticulture in the Higher Schoo -1 of Agricul- 
ture, there- -are 'a good maii,y horticultural schools -in various districts. 
.Among- these, ' may ; be mentioned th'Ut .of Saiidv-ed at Saiid,ixoes, 
that- ;0„f- -Hylla-.at 'Itiderfeutliat .of,',',Aa,mot-.at.Valler"near' Poisgiund, 
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the horticultural section of the agricultural school at . Seiii, that of 
Hjeitens, that of Kaslum at Nesodden, the one belonging to tlie 
house-keeping scliool of ' Vaartun near Stenkjoer, and that of Revo 
near Saiide. 

Among forest schools may be mentioned those of Kongsbeig 
and Stenkjoer, the forestry section of the schools of agriculture of 
Hedeiiiarkeii and Christiania, and that of Smaalenene at Fredrikshald 
founded in 1910. 

There are also the school of cheese-making at Aas, and the 
National Scliool of Domestic Economjn 

The Higher vSchool of Agriculture, founded in 1854, was com- 
pletely reorganized in 1897 by law. It gives two courses: 
ri) a general one-year, course ; 
b) professional courses as follows: 

1. Agriculture, one year. 

2. Division of property. 

3. Horticulture, one year. 

4. Cheese-making, one year. . . 

5. Forestry, one year. 

The teaching staff consists of ii lecturers with their assistants, 
and 4 tutors. The tuition is free, and there are frequent courses. 
The students live in. 

Besides the experimental station attached to this school, there 
are those belonging to Hed€.mark, to the Society of Rural Economy 
of that prefecture, and to the school at Christiania. There are also 
seed-trial stations attached to the above. 

Drikberg, C. School Gardens in Ceylon. — Circulars and Agricul- 
tural Journal of the Royal Botanic Gardens, Ceylon, Yol. V, 

No. 21, pp. 1-18. Peradenhm, 191.1. .. 

The School Garden Scheme came into; operation in Ceyioii in 
May 1901. ■ 

: It' was introduced as aii alte,rnatiTO to' the scheme for providing 
agricultural instruction by means of, 'a. central, school, wMch lia,d 
existed for some years previously, but waS' ,ultimately found not to 
attract the, right .class of .students. 

It was therefore ' decided to. close the. .school and .to, go' .into 
the villages' and take 'np the, education of children of the . cultivator 
through the vernacular schools, of' .the .Island. At 'its inception' '.the 
scheme had many prejudices „ and" obstacles to , contend with, ."the 
chief of .which ,were, the objection raised'- by ,parents ..'to. their chil- 
-'nden , performing, .manual laho-ur... ■ 


m 


Geytei 
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In "most instances these prejudcies and obstacles have been 
Sitrinoiinted and ' while there were but five school gardens at the 
end of 1901, to-day there are 240. 

Numerically, therefore, the scheme may be said to have made 
satisfactory?' progress, but it would be more to the point to inquire 
if the school gardens are serving their purpose. 

Their aims, as set' forth in a Circular, are indicated below, and 
under each is appended a note to indicate the progress made : 

1. To brighten the surroundings of the school and make it 
a pleasant ‘resort for the boys and not a bare and unattractive 
building. 

The changes that have taken place in the surroundings of the 
chosen schools have been very striking and the grounds attached 
to schools serve to make them very much more attractive than 
they have hitherto been. 

2. To lighten the routine of class work by varying it with 
outdoor work of a recreative nature. 

Where the initial prejudice against manual labour lias once 
been overcome, the value of school gardens, in providing recreative 
work for the boys, will be readily admitted by any one who visits 
a school during gardening hours and sees the heartiness with which 
the children set out their work. 

3. To exemplify order, form, method, and good taste in the 
laying' out of the premises.' These qualities are well illustrated at 
a large number of gardens. 

4. To furnish a field for nature studyA 

In a few schools the teachers have established miniature mu- 
seums, containing interesting specimens of natural objects, vegetable, 
miner ah and animal, gathered by the children themselves. 

5. To serve as an object lesson in horticulture.. The gardens 
answer this purpose admirably. The' systematic cultivation of both 
ornamental and economic plants, supplied by^ the Stock Garden, is 
supervised by travelling assistants who . are trained horticulturists. 

,'6. To supply a practJcal side to school 'life: .and a training in; 
elementary agricultural science. 

'Regular 'and systematic instruction has y^et to be provided, 
'.'and steps are likely, 'to ''be,, taken, at an early' date to 'iiieet this 
„ requirement. , 

■ 7. ';'To , act 'US , a' medium for 'bringing improved and new va- 

rieti^ , of cultivated: plants to. ,the^ notice of the village' 'po.piilatio'n. 

, Superior ; .varieties' of existing ' vegetables and fruits,, as well as 
.'.. ''new-kinds,, ' are.'' continual^^ 'brought, .to the ' notice of .the vil- 
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lage cultivator through the gardens, and new cultivations axe often 
traceable to their influence. 

S. To serve as centres for the dissemination of seeds and 
plants, and of information concerning them. 

Propagating media are freely given away to, school boys, and 
applications from villages are frequent. The work of seed dissem- 
ination is thus going on at every established school garden. 

9. To be a medium of communication between the agencies 
that work , for agricultural improvement and the cultivating classes. 

In this connection the Ceylon Agricultural Society, which is 
greatly interested in school gardening, has done much. 

10. To induce the villager directly, or through tlie school 
boys, to adopt better methods of cultivation. 

This w?-ork must necessarily be of slow progress, and though at 
this stage it is too soon to expect any striking results, there is a 
tendency for the methods adopted in school gardens to be taken 
up in the villages. 

11. To give to the village youth a bent for agriculture, and 
reconcile him to a country life. 

A system which combines practical horticulture with class studies 
must, as a matter of course, counteract any tendency for book-learn- 
ing to take the village youth away from the land. 

12. To encourage school boys to establish gardens in their 

homes. 

A large number of home gardens have already sprung' up in 
connection with school gardens. 

The work on the gardens is encouraged by ■ the offer of awards 
to the best work. 


Johnson, A. A. County Schools of Agrieuitiire and Domestic ' ^ 

■ Eeonomy in Wisconsin. — U. S. Dept, of Agric., Office of Expe~ 

' riment Stations, BuUetm 242. Washington, 1911. 

Probably no movement, in education has received as much at- ■ 
teiition in the past few years as has that which, pertains, to the ■ 
practical phases of farming and home making. The importance of ' Unifei '' 
this movement can easily be seen when consideration is given., to, ,. , Slates: 

the decreasing fertility of agricultural lands ■ in the United , States":. ,WlseMslft 
during the last 20 years and the relative decrease in farming popula-' , 
tion. From,, recent in vestiga,tions /it-, was- found, that , probably 
60 million .people live in cities,: and'' 31 million ' remain on' the'„,farm, , 
when, only, 'a' few years ■ ago ., the. bulk of ' the population ,, resided., in''; 
the' farming districts. '', ■■ 
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Formerly practically all the food and much of the clotliing 
used by the farmer and his family were produced in the home^ the 
homes themselves being built with trees from the neighbouring forests . 
Now these conditions have changed and the realization of the edu- 
cational loss occasioned by the transfer of these domestic industries 
to factories in cities, and the growing need of something to take 
their place in the educational system, has brought about the es- 
tablishment of practical schools of agriculture and domestic economy. 

Of the more firmly established schools of this nature may be 
mentioned the Congressional District Agricultural Schools of Georgia 
and Alabama; the Judicial District Agricultural Schools of Oklahoma; 
the four District Agricultural Schools of Arkansas ; the Agricultural 
High Schools of California, Minnesota, and New -York ; and the 
County Agricultural Schools of Wisconsin and Michigan, fill these 
schools have one common object, that of dignifying farm labor and 
teaching boys and girls ■ the industries which are now so rapidly 
vanishing in the rural homes of America. 

Wisconsin was the first State in the Union to organize a county 
school of agriculture and domestic economy. The following 5 
schools have been established since 1901 , Wansau, Menominee, 

■ Winnecoiine, Mariette and Onalaska, 

These county scliools are, strictly speaking, agricultural trade 
■schools and have '.for their sole 'Object the educating of the farmers' 
boys ' and girls who do not wish to take up an extensive college 
course, but who are anxious to get that form of training which 
will be most useful to them when they take charge of the home 
farm. 

The school is made the educational center of the community, 
and' the farmers are free to call upon it for assistance in any line 
^ of work pertaining to farming and home making. 

Being of the' trade school t^^pe,. these schools 'do' not prepare 
' students for, the vState University or the College o'f Agricuitiire. 

The course of study covers a period of two years of eight 
m,oiiths each. 

Each school 'receives support from' the. State amounting to 
$ 4 000 a year. : 

'.'All schools require for 'entrance -that students shall have coni- 
pleted , work -equal to, the- eigth grade, admitting also students from 
outside of their respective counties. 

Institutes, of various" .'kinds are conducted at each', of these 
schools,. 

The,' following are some ways in which, these schools help the 
iarmers':' 
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Prepare plans for farm buildings. 

Make suggestions for remodeling old buildings. 

Build forms and supervise the construction of cement silos, 
watering troughs, and similar structures. 

Test all kinds of dairy products. 

Assist in the selecting of farm animals. 

Plan drainage systems. 

Test farm seeds for germination. 

Test cattle for tuberculosis. 

Test soils. 

Recommend systems of rotation. 

Twenty-four silos of solid concrete were created in various- 
parts of Dunn County during 1909 under the supervision of the 
school of Menominee. 

The total enrolment for the year 1910-11 in these' comity 
schools lias been about 400 . students. 

From present indications, Milwaukee County will probably have 
one of the largest and best-equipped schools of agriculture and do- 
mestic economy in the country.- The county has purchased 400 acres- 
of land, costing $ no 000 for a school site and farm. Plans have' 
also been completed for the erection of buildings costing approxi- 
mately $ 200 000. 

The Da Crosse County School at Onalaska has the following 
courses for agriculture and domestic science. 

Agricueturae Course. 

Junior year. 

Fall term : dairy husbandry ; farm arithmetic; carpentry; breeds 
of farm animals; stock judging; physics; military drill; physical 
training. 

' : Winter term: dairy sanitation and testing cattle for tuberculosis; 
English; farm arithmetic carpentry ; physical training; breeds of 
farm animals; stock judging; physics; military drill. ■■■ 

Spring term : farm botany ; drainage and road construction ; 
■farm machinery, , including gas- engines-.. and -steam .traction. engines^ 
English; civics .; poultry,, with use-,, of incubators ; military drill phy- 
sical' training. ■ - - 

Senior year. 

Fall, term: soil' physics ; forge .work;.- animal' breeding; --nhemi-- 
stry';, Fliiglish ; militai}^,' drill; physical ' training,. - 
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Winter term: soil physics; forge work; chemistry mechanical 
drawing; blue-print making; English ; military drill; physical training, 

Spring term: orcharditig and spraying; feeding farm animals; 
field crops ; birds and insects ; farm management ; concrete construc- 
tion; military drill; physical training. 

Domestic Science Course. 

Junior year. 

Fall term: cooking,; sewing ; food study ; .English; home arith- 
metic ; physical culture. ' . . 

Winter term: cooking ; sewing ; food study; English; home aritii-' 
metic ; physical training. 

Spring term: cooking; sewing; English; laundering; hat trim- 
ming; floriculture and vegetable ■ gardening; physical culture. 

Senior year. 

Fall term: cooking; sewing; English; household management; 
physical culture. 

Winter term: cooking; sewing; English; care of the sick, and 
emergencies ; physical culture. 

Spring term : cooking ;. sewing; woodwork ; household art; phy- 
sical culture. 


AGRICULTURAE. -SHOWS' AND CONGRESSES. 


Perrot. Colonial Exhibition and l4eetiires^ in HoIIaad in 1912« 
(Enseignement colonial et exposition coloni-ale en Hollande en 
1912). — La Quinzaine Coloniale, No. i, p. 2-. Paris, 10 Jan- 
vier 1912. . 

-At the ..present . moment Holland is greatly interested' in colo- 
nial' instruction, .not only in -the -colonies themselves but "also in the 
mother country. It .has. therefore been decided to found an Insti- 
tute at Daventer for the purpose of training colonial planters. -A- 
colonial -exhibition of. agriculture will be opened' .therein 1912, dur-., 
-mg' .-the course -of wMch .-lectures, will be given on Colonial Agricul- 
ture, and -Economics.,, ' .. 
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Iflternaticiiia! Exhibition of Riee-Growing and IrrigatlOE. ™ II Gior- 
naU di RisicoUura, Anno II. No. 2, p. 18. Vercelli, 15 Gen- 
naio 1913. 

An International Exhibition of Rice-growing and Irrigation, as 
■well as the IV th International Rice-growing Congress, w^ill be held at 
Vercelli, in the province of Novara, Italy, during October and No- 
vember, 1912. 

Matbnaers, F. E. Competitive Trial of Modem American Farm 
Tractors at Winnipeg, Canada, in the Autumn of 1911 (Prti- 
fling und Wettbewerb moderner amerikanischer Farm-Traktoren 
bei Winipeg im Canada in Herbst 1911). — Deutsche Landwirt- 
schaftliche Presse, 39. Jahrgang, No. 5, pp. 41-42. Berlin, 17. 
Januar 1911. 

During last autumn a ploughing competition with tractor en- 
gines was held at Winnipeg in Canada. 30 different types of en- 
gines took part, working with gasoline, petroleum or steam. During 
the first week of the trial the serviceableness of the machines as a 
stationary source of power for shafting work was tested. In the 
second week the ploughing competition proper was held on a tough 
prairie soil which had never been previously ploughed. 

The costs of fuel per acre in the case of gasoline engines range 
from 23.5 cents in the cheapest engine to 74.2 cents in the dearest. 
The price taken for gasoline is 15 cents per gallon. 

With the petroleuni machines the lower limit of fuel cost per 
acre was 28 cents and the upper limit 46.8 cents, reckoning i gallon 
of petroleum at 12 cents. Therefore the difference was very much 
smaller than between the different gasoline engines. 

The working capacity per hour was in four instances more than 
2 % acres; two machines ploughed less than i acre per hour; the 
remainder were between these two extremes in their output. 

Generally the work of the machines was satisfactory in a high 
degree. 

Foirtii lational Congress of the Agents for Eggs, Poultry, Game, 
etc. at Moissac, Tam-et-Garonne, France* 2nd and 3rd March 1912.' 
(4^ Coiigres national des Expediteurs d'Oeuf, Volaille, Gibier, etc, 
a Moissac). — Revue d’ Aviculture technique et commerciale, 4^ 

■ annee, ,No. 31,. pp., 1-2. ' Paris, Janvier, 1912. 

- This Congress, organised by the Federation of the'Erench agents:' 
for eggs, ' poultry and 'game with the co-operation of : the- Agents,'' 
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Syiidic0.te of the Tarn-et-Garoiine and ' adjacent Departments, will 
be held at Moissac on March 2nd and 3rd 1912. 

The following are the matters to be dealt with by the Congress : 
the law of 1896, and central markets; the town-dues., their reimburse- 
ment on leaving the town, or .their total suppression; high cost of 
living ; questions of transport. 


CROPS AND CULTIVATION 


AGRICULTURAL METEOROLOGY. 


474 BROUNoa, P. I. Weather Forecasting. (Stranitcka is NieistrumentaL 
iiikh Meteorologhiceskikh Nablindenii). — Xumal Opetnoi Agro- 
no'mii, — (Review of Experimental ilgriculture) . G. XII, 
Kniga 6, pp. .924-925; .S. Peterburg, Dekabr. T9ii. 

This is an interesting contribution to the study of weather 
forecasting,, based on direct observation of meteorological plieno- 
lissla meiia, without the use of special instruments. The writer is con- 
vinced that mirages, fogs, and halos round the planets, may an- 
nounce a distinct type' of weather, and he explains this relation by 
the data supplied by synoptic charts, reinforced by numerous per- 
sonal observations.' 

Thus the^ dense fogs that 'come from the sea he considers to 
be a sign of lasting fine weather. They owe their origin to, and 
ate driven by, the hot winds, which as they blow towards the cold 
coasts, bring' about a sharp temperature gradient, and are the 
' certain indication of the. approach of an anticyclone. 

' "The " mirages noticed ' along^ the bay of Hmigerberg precede bad 
.weather/ 'but alwa^'S' with an interval .of one or two fine 'days. The 
formation of mirages' is clearly explained by the, study of synoptic 
, charts: (i) to' the. south of Hungerberg there occurs an area of 
.■minimum .pressure ■(cyclone); (2.) the. water temperature in .the.; Gulf 
'of 'Finland, ■is rather high; '{3) 'the cyclone, procee'ding towards The 
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Bortii and constantly appioacliing the of Htingerburg (on the 
Gtiif of Finland) attracts in that direction the cold winds from the 
north-east, and when the cyclonic area lies in the immediate neigh“ 
bonrhood of Hungerbnrg, the north-east air currents pass over the 
eastern extremity of the Gulf of Finland, and the great difference • 
of temperature between the water and the atmosphere brings about 
the well-known phenomena of abnormal refraction. 

The golden sunsets, the alto-cumuli which make the sk}? look 
like marble, and appear' to increase its depth, are signs of the’ 
approach of ■ maximum pressures, and hence of lasting fine weather. 

The rose-coloured clouds with silver edges, and the large luminous 
rings round the sun indicate the same. 

Halos as a rule are signs of bad weather, because they mean 
cold atmospheric strata not ver}" high up, — a state of things which 
during the summer takes place in cj^clonic areas. 

Klein, P. A lew Service of Agricultural Meteorology la France. 475 
(Un Nouveau Service de Met^orologie Agricole). La Vie 
agricole et rurale, No. 7, pp. 169-170. Paris, 13 Janvier 1912. 

A new service of agricultural meteorology will shortly be es- 
tablished ill France. 

The; PRESENT METEOROLOGICAL' SERVICE. 

The projected service will collaborate with the general meteo- 
rological service established in 1S85 on- the, initiative of the astro- 
nomer Feverrier. The latter includes- a central office in Paris, and France 

stations in all parts of France. Fvery day the central office receives 
telegrams both from the French, atid^ from foreign, stations. , From 
the information received a chart is prepared which shows the 
distribution of the different atmospheric elements, and from this 
a relative forecast of the weather is drawn up. In order to facili- 
tate the forecast, France has been divided into eight districts; north- 
west, north," north-east, west, central, east, south-west, south ; for . 
each of which a special forecast is -made. 

But this division into eight districts is -not sufficient, because 
the features of the land may cause very different weather in neigh- , 
bouring places: hence they can. only supply- indications of a "very ' 
general kind. ,The forecasts made for. twenty-four hours are sent' , 
by telegram both to individuals and ,to societies; they are also' -- 
published ' in the 'daily papers, but the time-required for this prevents 
the , forecast , reaching' the public - in. 'time to- be of -much use. ,' There ,' , 
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is also a service of climatology connected with the Central Office. 
Its work is to collect and publish periodically all the data (at- 
mospheric pressure, temperature of the air, etc.) connected with 
general climatology. 

But the Central Office in not all In certain districts, namely, 
Cadillac, Carcassonne, Chalons-sur-Marne, Clermont-Ferrand, Con- 
dom, Montpellier, Narbonne, Perpignan, there exist secondary ser- 
vices of agricultural meteorology, due to private initiative. These 
receive from the Central Office the weather forecasts, deduce the 
probable consequences as bearing on the crops, etc., and communi- 
cate the same to their subscribers. 

Organisation of the New Service. 

The new service will be directed by a Committee, assisted by 
technical experts. They will determine the observations to be made, 
and collect and work out the data. 

The mass of materials thus brought together will make it poss- 
ible to determine precisely the influence, as yet little known, of 
the different atmospheric forces, and hence deduce the agricultural 
modus operandi most suited to the different meteorological situa- 
tions. 

District Stations. 

These stations will be established in the centre of districts 
characterised by the similarity of their atmospheric conditions, and 
will, as far as possible, be attached to observatories, schools of 
agriculture, etc., already existing. 

For this purpose it is probable that the following places will 
be selected : Bagneres-de-Bigorre, Besan9on, Bordeaux, Clermont- 
Ferrand, Dijon, Dille, Lyon, Marseille, Montpellier, Mount Aigonal, 
Nancy, Nantes, Poitiers, Perpignan, Rennes, and Toulouse. They 
will receive by telegram every day about noon from the Central 
Office a somewhat detailed account of the actual state of the 
atmosphere for the whole of the Continent and the probable course 
of the weather. By means of this information, and with due regard 
to local conditions, they will ■ each draw up a special forecast fox 
their own ■ district, which will then be transmitted to the secondary 
stations dependent on them. 

Stations of information and Warning. / 

These stations' will be as numerous as possible' and stand in 
• direct relation with the country people. They, will „ be directed by 
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agricultural professors or instructors, who as soon as they have re- 
ceived information from the district stations to which the^^ belong, 
will transmit the same to the farmers in the form of clear and 
practical advice. They will give warning of unexpected events 
[e. g., the approach of a storm, or of frost) wdth the use of all 
available means, such as placards, optical signals, drums, and trum- 
pets. Those farmers who wish will receive by telegram these warn- 
ings for a small charge. 

AgricuIvTurau Posts. 

These posts will be attached both to the district stations and 
to the stations of information. They will be provided with all the 
instruments required for making daily observations in agricultural, 
as w^ell as in pure .meteorology. These observations will be sent, 
the former to the technical Service, and the latter to the Central 
Bureau, to be used for drawing up the charts. 

The new service will include such a large number of stations 
that the whole country will benefit from the information collected. 

It is obvious that the whole organisation can only be carried out 
progressively, but w^hen once completely established, the timely in- 
formation and warning which it will afford cannot fail to be of the 
highest use. 

Xarisomenov, C. The Infiuenee of Rain and of Atmospheric Tem- 476 
perature on the Cereal Crops in the Governments of Saratov, 

Samara and Tamhov. (Vliianie.Osadkov i Temperaturi Potevina 
Wroxai Khliebor Sarat-Samarskoi i Tambowskoi Gub. — 

Jurnal Opetnoi Agronomii (Review of Experimental Agriculture). 

G. XII, pp. 927-928. S. Peterburg, 1911. 

The author draws many interesting conclusions from a com- 
parative study of the year-books of the Central Physical Observa- fiHSsi 
tory and of' the ' statistics of the Department of Agriculture ' respect- 
ing the influence of ■ meteorologicaT conditions on the quantity and 
quality of the harvests. , 

The data used were collected during a period of 25 years and 
deal with the cultivation' of cereals, ".'forage plants, and potatoes 
from' the point of view of the effect of rain and the temperature , 
of the atmosphere. 

The following are some important conclusions : 

" ' Increase . of rain in winter is accompanied by a parallel: increase 
in the ' crops : abundant rainfall' in ^November, .;Decem,ber, ' J,aiiuary,,''' , , 
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February and March are beneficial to all cereals, but heavy rains 
in April ate on the contrary very injurious to them. 

Increased rainfall in August, September, October, and April 
causes a decrease in the crops of spring cereals, while winter cereals 
and perennial forage plants are not harmed. 

The explanation of the good and bad effect of rain must be 
sought for in pedology and in vegetable physiology. 

The effect of capillary action is the 'principal cause of the 
damage wrought by rain. A detailed description is given of the 
movement of wmter in the soil during the different seasons of 
the year. 

In the district of Saratov, as the temperature is below the 
optimum in autumn and winter, and above in June and July, it 
follows that during both these seasons the nitrification processes 
are retarded and hindered. 


SOIL PHYSICS, CHEMISTRY AND MICROBIOLOGY. 


■Agrogeologleai Map-Making, Bjorlykke, K. O. Uber agrogeologische 
Kartierung. — V erhandUmgen der Zweiten Agrogeologenkonferenz^ 
pp, 290-298. Stockholm, 1911. 

Blanck, E. tiber die Bedeutung der Bodenkarten fiir Bodenkmide 
und Landwirtschaft, — Filhlings Landwirtschaftliche ZeiPimg, 
60. Jahrgang, Heft 4, pp. 121-145. Berlin, 1911. 

Hall, A. D. and Russell, E. J. Soil Surveys and Soil Analyses. — 
The Journal of Agricultural Science, 2,, pp. iSa-aag. 
Cambridge, igxi. 

The most important preliminary " to agrogeological map-making 
is the, cleat definition of the limits of agrogeology and of geology 
prope.r. . . ■ ■ ' 

What is the distinction between an agrogeological and a geolo- 
'gical map?. The present .condition., of pedology permits , of more 
than one clear deJSnite '.reply to, these questions, which place, the 
problem in itS' proper, light. 

" The' scope of the ordinary geological map is .the definition and 
limitation . of the formations as z whole, little , stress being laid upon 
the" facies in the different' localities. , 
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111 soil maps, on the contrary, the facies are the most impor- 
tant, since the value of the various soils, from the agricultural point 
of view, depends upon, their petrographical composition. 

As an example of this be mentioned the delta-formations, 
which although geologically of similar origin, yet present a great 
variety of soils from an agricultural stand point. Further, while 
the geological map has chietl^T- to do mth the subsoil, (the result of 
the disintegration of the rock-floor) the agrogeological map concerns 
itself chiefly with the superficial layer, which, as a result of weather- 
ing and decomposition, forms a suitable stratum for plant-growth. 
A third difference is, that the geologist studies the various ' forma- 
tions from the point of view of the time and mode of their occur- 
rence, while the agrogeologist is only concerned with the agricul- 
tural value of the soil and the manner in which it can be turned to 
the best practical use at the present time. 

Thus, while on the one hand, agrogeology or pedolog}^ is an 
independent science but closely related to- geology, on the other, it 
is an applied science, whose aim is to make clear the relation between 
the inorganic and the organic world — and especially to explain the 
relation between cultivated soils and the plants grown upon them. 

But for this, we must go back to nature, types of soils must 
be studied in the field, not in the chemical laboratory, their differ- 
ences must be distinguished and their properties understood. ■ 

Amongst the various methods of, agrogeological map-making 
adopted in different lands, the best is ' in 'all- probability the one 
adopted by the United States Division of Soils. 

According to this method, not only are the different soil types 
distinguished upon the map, but notes are added . in, which the dif- 
ferent kinds of soil are considered in- relation to their adaptibility 
'to the agricultural needs of the districts in question 

The description of the soil of a district should comprise : 

i/ A geographical and orographi cal review. 

2. A review of the climatic conditions. 

3. - A .summary ; of the conditions of agriculture and of .the 
allied branches of mdustry in the district. 

4. A geological map of the district. 

5. A more detailed description of , the different- soil" types, 
their physical and chemical properties,- and their relation, to / .culti- 
vated-plants or to ' the vegetation of- the district in general., - 

6. A review, of the future' possibilities of - agriculture" in' -the 
district, "with regard also , -to "the .areas which .are capable . ' -, of . culti-; 
vation, though at present untilled.- 
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The cHef difSciilty in such researches is the determination of 
the different types of soil. Upon what should such distinctions be 
based ? It should be noted that climatic divisions, though of geogra- 
phical interest, have in practice a very limited utility. It is neces- 
sary for the pedologist to distinguish between the most important 
soil types in limited districts where the climatic conditions are com- 
paratively uniform. 

Therefore the most important basis of classification is the physical 
property of the soil which depends chiefly upon mechanical compo- 
sition, which is partly the result of its geological origin, although 
other factors must be included, viz. chemical composition, topogra- 
phical and geotechnical conditions. 

From the topographical point of view, different types of soil 
can be distinguished : terraces, lacustrine deposits, etc. The chemical 
composition often has considerable influence upon vegetation. 

Soil rich in humus can be divided into types according to the 
plants from which the peat is formed, the stage of their decompo- 
sition. Mechanical analysis is however of supreme importance in the 
classification and characterization of the types of mineral soils. 

The first aim therefore is to distinguish the different kinds or 
types of soil which occur in nature, and to explain their occurrence 
from their situation and by the help of sections. Samples must be 
taken both of the subsoil and of the soil, and submitted to chemical 
and mechanical analysis in the laboratory. 

The above mentioned method of mapping and describing the 
soil types of limited areas is of course^only preliminary work. When 
this has been done for the different districts, it will be possible to 
make a survey map of the whole district, coordinating the inform- 
ation collected with the climatic and meteorological factors. 

The recent pedological researches tend to render the science of 
agrogeology more complete, and make soil maps more exact and 
richer in details. ■ 

The American workers have devoted themselves with much 
zeal to what may be called the study of the physical types of soil. 
Their researches however need much time, being based upon the 
average results of experiments lasting many years. 

'. " The study of the microorganisms of the soil will probably yield 
'.'"important information respecting the different types, but this study 
has"'SO. fax made little advance. Pedology is ■ still in its infancy, 
many important questions still await an answer. 

the same in .different countries. 

, '.. There, are some countries where "it is possible \now to ' begin 
" with a , physiological examination of the different soil ' types' — .the 
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climatic and petrograpMc conditions being so clearly defined and 
uniform, but in countries like Norway the petxographical and climatic 
conditions are so varied, that the preparation of a survey map will 
be a long and laborious task, although Norway's division into districts 
is helpful. 

Norway is divided into 18 districts, nearly all of wdiich have 
their own agricultural school and separate agricultural officials, A 
partly private society has formed a Central Committee for soil 
research. 

This Committee consists of the Agricultural Professors of the 
Agricultural High School and has elected as their third member a 
practical agriculturist. 

The material collected by various collaborators (Professors of 
Agriculture, etc.) is submitted to the Central Committee and pub- 
lished. 

These soil descriptions are only preliminary work, but it is 
hoped that they will afford the necessary data for the drawing up, 
ill the future, of agricultural and descriptive maps of the whole 
country. 

The agrogeological maps might be divided into tw^o divisions : 

1) Agrogeological survey maps (general). 

2) Detailed Agrogeological maps. 

The general survey maps can be divided into : 
a) District maps. 
h) Regional maps. 

In drawing up the scheme of work, it is best to begin on a 
small scale with districts and communes, afterwards proceeding to 
the construction of a general descriptive map of the whole country, 
or a large part of it, adopting an international scheme of colours 
and terms. 


Be Mikeaszewshi, Seavomir. Types of Soil ■ and their Importance. — 47S 

Vefhandlungen der Zweiten Internationalen Agrogeologen Konfe'- 
renz, pp. ^76-278^ Stockholm, 1911. 


In the classification of the different types of soil, the Russian 
agrogeologists subordinate all pedological principles to the single 
one of, climate. ■ 

, But there ;are many cases which, cannot be explained from the 
point of . climate alone. 

The climatic factor does not account' for the fact .that sterile 
and poor .zones alternate with fertile and rich ' zones where the cli-, 
mate,' and geological formation are the ■same, although it is the most' 
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itnportant when vast, but geologically homogeneous, regions are the 
subject of study, as it affords a method of explaining all the differ- 
ences between , the various geographical groups of the soils under 
■examination. 

But as soon as it is a case of the description of less extensive 
regions, in which often many geological formations are represented, 
we find ourselves confronted by questions which cannot be answered 
by reference to climate, alone. * 

This is almost always the difficulty which the pedologists em 
counter in districts rich in geological formations, but too restricted 
in extent to have much variation in their climate. The same diffi- 
culty will also arise in the case of more extensive and uniform 
regions w^heii, having traced out the climatic ..zones, it is necessary 
to elaborate a more detailed classification. It is the latter alone 
which is of importance from the agricultural point of view. 

It is necessary to establish agricultural types, types of soil, 
that is to sa3^ which although uniform from the climatic stand* 
point are, nevertheless, variable from the point of view of culti- 
vation. 

Many natural factors take part in the. formation of a soil, and 
the typical pedological characters are those which are determined 
by the dominant factors. ' 

In those zones which do., not consist of types of soil, but of 
groups of typical soils, climate doubtless is the dominant factor ; 
it is rarely so, however, where the formations are varied. 

Thus, in fche case of the soil group known as rendzina, we have 
in the cretaceous soil three different types, black, white, and yellow, 
which' are similar from the climatic and geological point of view" 
(being derived from the marl and limestone of a single formation) 
but which vary much and are of very different value as ' the con- 
stituents of arable land. 

Therefore, in ■ all pedological research, it should be borne in 
mind 

1. The different- types of soil have;- typical pedological charac- 
ters due to dominant .factors, (differing in the case of each; and 
'which it is always 'necessary-: to, determine, although very often 
■climate is the dominant factor. ' 

2. In 'the case of the unequal fertility of two apparently si- 
'"“'niilar types, -it should- be suspected that the right dominant factor 

■has ’ not been discovered, -for there are many natural- factors of which 
■'we-.-know little', or even" nothing. 

3'.; All types' nf .- soil, however determined, ' require special me- 
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thods of examination and, being different, sbotild be investigated 
separately. 

4. Tile results of physical or chemical experiments, although 
obtained by the same methods, can only be compared in the case 
of the same types of soils. 

Toeskii, a. P. OteervatioEs on tlie Fenetration of Heat in tiie Soil 
in Busiilnsks Governmeiit of Samara, Sassla. (Is Mabliudenii 
nad TempeiTituroi Pocvi v Busulkskom Born Samaxskoi Gub). — 
Jurnal Opeinoi Ag 7 miomn (Review of Experimental Agriculture) 
G. XII, Kniga 6, pp. gig-peo. S. Feterburg, 1911. 

This article gives the results of numerous experiments made by 
the writer at the meteorological station of the experimental forest 
of Borov, upon the distribution of temperature ' in the soil in rela^ 
tioii to the flora, the relief, the working and qualities of the. soil, 
the snow covering, etc. 

During winter, the soil is warmer in the woods than in open 
districts, in fact, the layer of -frozen soil has, in . the first case, a 
thickness of one metre (3 ft. 2 in.) and in the second, attains a 
depth of. 1.50 metres (5 ft,). 

In stimnier, on the contrary, the reverse is the case, and the 
maximum difference in temperature may be 5°C. (9^ F.) in exposed 
soils. A covering of snow has a wonderful effect upon the -freezing 
of the soil: for . while the frozen stratum may be .2 metres (6 ft 
6 ill.) deep in uncovered places, it generally does not exceed i metre 
(3 ft. 3 in.) where there is a covering of snow. ' 

As for the influence of relief, it has been proved that the sum- 
mits of the dunes part with their heat and regain it more quickly 
than do the slopes and the valleys between tliem. 

Working the soil has a direct influence upon the temperature: 
soil dug or ploughed acquires much more heat than ground which 
has been left fallow. If the latter is denuded of turf the relation 
changes, showing that the lowering, of temperature /in the former 
case, is due to the grassy covering, 

CzERMAx, W. Modification of the 'Pysicai Propertie.s of the Soil 
Miiier the Action of Frost, Heat, and eertaiii; Saits. (Ein Bei- 
trag zur Erkenntnis der Verandertmgen ' der sog. physikalischen 
Bodeneigenschaften dutch Frost, Hitze, und die Beigabe einiger 
Salze). — Die Landwirtschaftlichen Versuchs-Staiionen^ Bd, 
DXXVI, H. I and II, -pp. 75-ii6.' Berlin, 1911, . . ; 

The - modifications of the physical' properties, of the soil have 
an important bearing on its structure and on its capa.city for ..'absorb-,' 
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ing and accumtilatiiig nutritive matter for plants ; for these modi- 
fications may set up conditions favourable to the life and growth 
of the roots.' 

Under the soil's physical properties the writer chiefly considers 
from this point of view its tenacity and its capacity for absorbing 
water. 

These properties, as Mitscherlich (i) , has shown, are closely 
connected with the surface of. the soil, ix., with the sum of the 
surfaces of its particles ; and as this surface is in its turn connected 
with the soil's liygroscopicity, the determination of the latter gives 
an idea of the two above-mentioned properties. In order to deter- 
mine the hygroscopicity in his experiments the writer used the 
method of Rodewald and Mitscherlich (2), only modifying it so far 
as to secure a perfect desiccation of the ^ material examined. Mr, 
Czermak also determined the amount of soluble nitrogen in differ- 
ently treated soils, and proceeded to experiment with plants in 
pots, using oats. 

Experiments were made on the action of cold by means of 
a refrigerating apparatus at a mean daily temperature of from 
40 to 60 C. (39.20 to 42.8® Fahr.), during 4 to 8 weeks. The action 
of heat as effecting sterilisation was tested twice, for two hours, 
at a pressure of from 1.5 to 2.5 atmospheres. The salts experi- 
mented with were calcium chloride and aluminium sulphate and 
in the plant experiments, calcium chloride and thorium chloride. 

In the latter experiments an electric current of 0.025 amperes 
was employed, in order to prove the possible electrolytic action of 
the salts used as electrolytes. The soil chosen for these researches 
was a tenacious loam. 

The following considerations, which are of general practical 
importance, may be deduced from the results obtained. 

I. As regards-;' the action of cold or of frost (the importance 
of ' which every farmer well knows,- without any - experimental or 
scientific study, of the phenomenon),- it induces a ^shrinkage of the 
soil surface through the coagulation of the' colloids. Its duration 
and the changes of its action are determinative in this respect.- As 
the colloids , thus coagulated ' absorb a , portion of the dissolved plant 
food-stuff s, the latter decrease under the action of cold or frost. 


-(i) See Ev Mitscherlich,- Bodmkunde fur Land- imd Forstwirie, S. 87,98. 
■Berlin, 1905. ';' - - {n. d, R.), " ' 

, '"','(2) See B. 'Nov. ,1910,' pp. 23-24.' - (Ed.). - '- 
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2. The action of heat also induces a coagulation of ' the 
colloids, and consequently a shrinkage of the soil surface ; on the 
other hand it increases the solubility of the nitrogen, which is 
however brought about by a purely chemical reaction. 

3. The coagulation, and in consequence, a shrinkage of the 
soil surface, are also ■ caused by electrolytes. 

d'Andrimont, R. The Prinelples of the Gireulatioii of Water in 

Tilled Soils and their Application . — (Res principes de la cir- 
culation de Teau dans les terrains meubles et leurs applications). — 

V erhandlimgen der zweiten Internationalen Agrogeologenkonferenz, 

IV, pp. 117-124. Stockholm, 1911. 

According to the writer, the water contained by a tilled soil 
can be present in the four following conditions : 

1) Capillary Condition. The water fills all the interstices and, 
further, each soil particle adheres to its neighbour by means of a 
layer of water which exercises a capillary attraction. At the exact 
point of capillary saturation, the mass of soil and water shows a 
certain cohesion and the water does not percolate. 

2) Intermediate Condition. When through trituration, the con- 
ditions are altered of a soil completely saturated with a quantity 
of water corresponding to the volume of the spaces between the 
particles, these spaces increase, and the water is no longer able to 
fill them. The water then retires and the soil particles are merely 
united by small drops of water; further, the particles are enclosed 
by a film of liquid continuous with the drops. But the air circulates 
between the particles and the drops. 

In this condition, certain soils lose their plasticity while still 
retaining a certain cohesion. 

3) Pellicular Condition. When soil is continuously worked, it 
dries rapidly on account of the circulation of the air through the 
mass. The dimension of the droplets of water which unite the soil 
particles decreases to the point where capillary attraction ceases, 
and the , water exists then in the state known to physicists as' 

superficial condition '' and which we call pellicular, that is to say, 
it forms an invisible covering to the particles, but the soil has' still a 
humid appearance.'. In , this condition the particles adhere to one 
another as long as the film retains a certain thickness, but the soil 
has , entirely lost its plastic property. 

4) Apparently Dry Condition. If soil is dried still further, there 
is no longer' sufficient water to ,co,Yer^ the ' particles and produce 
adherence', for" it retires, into their microscopic-. cracks and ' minute,' 
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cavities; the water content of the soil, in such a case, depends upon 
the mineralogical nature of the- particles. 

From further remarks of the author, it is clear that the soils 
which plant roots reach are geiieralh/ saturated with water in the 
|)ellicular state, except in the following cases where the imbibition 
is capillar3^ 

a) In the case of the first few centimetres below the surface, 
after fairly heavy rain, but this capillary imbibition does not how- 
ever continue. 

b) In less absorptive strata, such as exist at a slight depth. 

(') At the level of the wmter-coiitaining strata, or where these 
are situated little below the surface. 

From this it may be deduced, that it is not enough to study, 
as is usually done, the maximum absorption capacity of the soil 
(capillary condition) but also the method of the water circulation 
in the pellicular condition. A plant lives upon water and the nutritive 
substances dissolved in the latter, and thus diminishes the thickness 
of the pellicular layer in its immediate neighbourhood; as a' result, 
the water layer spreads out evenly betvreeii the particles and makes 
its way particularty towards the roots. General^ speaking, it ma}^ be 
said that the amount of water and of the nutritive substances used 
by the plant does not depend only -upon the water content of the 
soil, but also upon' the velocity of the circulation in proportion to the 
quantity. The maximum ■ rate of circulation -does not, however, 
always depend upon the maximum of imbibition ; this is especially 
the case ■ in clay soils. 

' Every soil can be^ described by means of diagrams giving the 
proportion of water and the speed of its rise ' (capillary and pelli- 
cular). A combination of the two diagrams would give the optiimiiii 
degree of imbibition ■ for the development of a plant. ' 

By, this method, a rational method of irrigation and drainage 
could be established. 

Hijhe, W. ' F. The Study of Soils in Egypt, ~ Verhandhmgen ier 

' ZwcMen Intemationalen. 'Agrogeologenkonferenz, pp. 30I-3I9. Stock- 
holm, 1911. ■ 

This is an interesting article on the - classification, formation, 
and quality of the soils of Egypt studied from the points of view of: 

1. The Climatic Factor. 

2. The Geological Factor. 

■ ■3. , The Time Factor. 

, '4.,;, The Tnfluence- of ■■'■Vegetation and^. Animal Fife. 
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Clmiatic Factor. — The climatic question may be summed up, 
as follows: 

1} The general climatic coxxditions of Egypt have not under-, 
gone any sensible change in the last century at least, 

2) ' Increased cultivation may have led to enhanced evapo- 
ration in the. fertile area of the Delta, making the relative humidity 
conditions probably higher in some parts. 

3) It is desirable that careful' meteorological records should; 
be kept, not only in large towns, but also in certain areas typical 
of great agricultural centres. 

The Geological Factor. — The , geological factor in Egypt ap-, 
pears simple at first ; nearly the whole of the agricultural land has 
been deposited from the Nile, and is only in small degree depen- 
dent on the geological structure of the desert regions bordering its. 
valley. The most valuable ingredients are those derived from great 
masses of basaltic material from northern Abyssinia. 

Sir W. Willcocks recognizes .four., types of soils: 

!)'■ "The w^ell-known dense- black clay of a depth of over 6 or- 
7 metres, which is very rich,.- and especially suitable for cotton. 
Such soil has not been anywhere injuriously affected by heavy ir- 
rigation, except where the canals have been ten at a high level. 
throughout twelve months ox the year. 

2) A dense black clay of from 1 to 3 metres in depth, over-., 
lying sand. Wherever canals running during winter and summer, 
at a level -higher than that of the country have been introduced, 
a deterioration of the soil has been veiy marked. Where, however, 
canals running at a level of about- 2 metres below the surface - in 
those seasons , have -been introduced, the happiest results have. been 
obtained. 

3) A sandy clay, especially suitable for maize, and root-crops. 
According to Sir W. Willcocks, the - introduction into such lands of 
canals running at high level in winter and summer has converted 
the. country into marshy soil. 

4) An almost pure sandy or, gravelly, soil, occurring at various 

localities in^ the Delta itself and forming, the desert edges, in the. 
Nile valley. ,', . ,. , 

The -soil problem in Egypt" involves : , , 

- A) ' How best to distribute, the maximum amount' of water, 
containing the soil-forming mud. over .the -widest possible' area. . The-: 
effort to' attain- this ..object has ' involved the marked change; from.' 
"basin, to perennial -irrigation.; This, involves however: - 

B) ,A careful. study , of the ..changes, which' the. -'soil ''ni.ay un-.' 
.dergo as 'a-' result, of the multiplication, .of canals. , This :' question is,, 
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of greater importance than appears at first sight. In basin irrig- 
ation, though the water enters through the regulators with a 
rush, it is subsequently at rest in the basin, and the materials con- 
tained in it slowly settle, directly in proportion to the coarseness 
of their texture. The finest material is captured as a surface film. 
In canal irrigation, the. amount of surface water containing the 
finest material may be relatively small ' in proportion to the total 
amount carrying coarser .material. The question requiring study, 
is, to w^hat extent canal irrigation tends to diminish or increase the 
value of the soil by diminishing the percentage of fine silt, or rather 
causing a more intimate admixture of coarse and fine silt. 

C) A change to a coarser soil-texture would involve a rise in 
the water-table, and consequently an accumulation of injurious salts, 
but the more open texture of the soil is probably of agricultural 
advantage. 

The geological problem in the greater part of Egypt from the 
agricultural standpoint is thus, the study of the characters of a 
river deposit, with its coarser elements near the current centres, and 
the finer particles deposited on the outskirts of fluviatile influence. 
This involves also the determinatian of old river channels, and, 
especially, a careful examination af any soil changes which may be 
effected by the introduction of canals with increased power of trans- 
port of the coarser constituents. 

Analysis of Soils, — Mr. E. Hughes, chemist to the Khedi vial 
Agricultural Society, has made an important series of soil analyses. 
The method adopted for determining the total '' constituents was 
extracting with concentrated hydrochloric acid for twenty-four hours, 
and for the available constituents Dyer's citric acid method. 

Fifteen samples were analyzed, the physical analyses, chemical 
analyses, field-trials for cotton with varying manures and the gin- 
ning out-turn of cotton being noted. The points bearing on the 
soil question on which emphasis is laid ate: 

1) The irregularity in the quality of the soil, a very notice- 
■able feature in Egypt and which will render _a soil survey one of 
great difficulty ill this country. 

2) The relation of average yield to chemical composition of 
the soil has been , somewhat inconclusive, though soils richer in ni- 
trogen, soluble potash, and .phosphoric acid, and. also in soluble 
silica, give som.ewhat : better, average ' yield than those with less. 

' ■ 3) 'The relation of yield to, the' physical properties of the 
-soil is, more marked, ■ the ,prQportion of clay' (here, taken as material 
'with /soil,' particles/ less than. 0.002 mm. diameter) .shows that the 
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five best stations gave 34,9 % of clay, the five lowest ^aeldiiig 
27.2 

The exaiiiitiation of the work already done on Egyptian soils 
leads to the following general conclusions* 

1) The study of the soils in Egypt is one of the variation 
ill river-borne materials, and especially of the relations of two extreme 
physical types, the sands and the clays. 

2) A vertical soil sun^ey map on the scale of i: 25 000 would 
be very useful in showing where clay and sand are respective!}" do» 
minaiit in different parts of the country, modifications being intro- 
duced as espeiieiice dictates v^hether the arbitrary lines selected agree 
best with the agricultural necessities. 

3) It is especially to be wished that the soil variation should 
be studied where changes are being made in the suppl}^ of water, so 
that the agricultural development may correspond wdth the changes 
in the nature of the soil. 

4) The study of the changes in salt contents, and the circum- 
stances which lead to the augmentation or diminution of these 
materials in Egyptian soils is of prime importance, the possibility 
of the accumulation of sodium carbonate especially requiring atten- 
tion in certain areas. 

Schreiner, Oswald and Skinner,. J. J. Organie Compoiiads and mz 
Fertilizer Action. — U. S. Dept, of Agric., Bureau of Soils, 

Bull. 77, p. 31 2- figs. 5 ~r pis. II. WavShiiigton, 1911., 

In the preface, one of the Authors -remarks that the ■ action of 
fertilizers is not yet entirely understood, and. is not due solely to 
the addition to "the soil of nutritive substances as such ; many other laitei 
factors contribute to determine the yields -of -crops, and these' fac- Slates 
tors make the action of' fertilizers '.more, or - less, effective. 

The study of these factors should then, assist in establising 
more definite, rational, and remunerative .system of manuring.' 

.In earlier investigations, also carried out by the Bureau' of 
Soils (i), organic bodies injurious to the growth of ' pla'nts were 
isolated ; further experiments' showed that 'the' toxic .action of dihy- ■ 
droxystearic'.acid on' wheat could; be .modified by^ the action of ', 
manures (2). , 


(i) Schreiner,. O. and Shoe Y, B. C. The Isolation of HaiiiiM Organic 
Substances IroQi Soils..®. U. S. Dept, of Agric.., Bureau of.. Soils, B'ldk 53.,. 

■ ■(2) See .B. Bee, '1910, pp. 217-2x8. 
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In the investigations now under consideration the action of 
coumarin, vanillin and quinone, all injurious to plants, was studied 
in the presence of nutritive salts in various proportions, but with 
a total concentration of So: loooooo. 

The number of culture-solutions was 66, representing all the 
possible combinations of phosphoric anhydride, nitrogen (calculated 
as animonia), and potash, at every lo % of the total concentration 
mentioned above. One series of experiments was made with the 
nutritive solutions alone, and the other with the addition of 
10 : 1 000 000 coumarin, 50 : i 000 000 vanillin, and 10 : 1 000 000 
quinone separately. Besides these solutions, other experiments were 
made in the open ground with the same nutritive materials at a 
total concentration of 100 : i 000 000, with the addition of 50:1 000 000 
coumarin. 

In these experiments, the injurious effets of coumarin, vanillin 
and quinone were determined by the following criteria ; 

1. Diminution of the fresh weight. 

2. Morphological alterations: with coumarin, shoots stunted, 
eaves large and twisted; with vanillin, less development of shoots 
and roots , with quinone, plants tall and slender, leaves narrow and 
delicate ; with solutions of 100 : i 000 000 the plants were killed, 
and with those of 50 : 1000 000 they were severely injured. 

3. Diminution of absorption of nutritive materials : coumarin 
lowers the absorption of potash and nitrates more than that of phos- 
phates ; quinone lowers that of phosphates more than' that of 
nitrates and potash ; the effect of vanillin was not determined. 

On the other hand the nutritive salts exercised a compensating 
action on the injurious action of the poisonous bodies. Thus phos- 
phates are generally most efficacious against coumarin, nitrogenous 
substances against vanillin, and potash against quinone. 

Under normal conditions, the best development occurred where 
nitrates and potash together predominated; but in the presence of 
coumarin the best result was obtained with predominance of phos- 
phates ; in the' presence of vanillin with nitrates ; and in the pre- 
sence of quinone, with potash. 

.The different actions .of fertilizing materials, and, on the other 
hand, the- 'different requirements ' in nutritive substances, s.how' great 
similarity with the observations of practical agriculture, as . to. the^ 
different manurial requirements of different ' soils. Considering", the 
presence, in the ' soil: of" injurious organic bodies similar to those used' 
in"'the' experiments, . and. that the- composition' of the ©.rganic,, matter' 
varies in' different soils,' or .even 'in 'the, same .soil .'according to con- 
dition's "'of aeration,' 'drainage -and "cultivation, it 'seemS' evident that 
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the presence of sucli injurious bodies entails special requirements in 
manures. These requirements may vary with the weather, accor- 
ding to the nature of the biochemical processes w'hich produce the 
injurious bodies, or according to the crops whose remains are left 
in the soil ; in short, according to the rotation, the method of 
cultivation resulting from it, and the various crops grown. 

SurniVAN M. X. The Origin of Creatmlne In Soik. , (From the 
Laboratory of Fertility Investigations, Bur. of Soils, U. S. Dept, 
of. Ag.). — The Journal of the American Chemical Society, 
Vol. XXXIII, No. 12, pp. 2035-2042. Easton, Pa., December, 
1911. 

The presence of creatinine in soils was first demonstrated b}' 
E. C. Shorey, who extracted it from various soils by means of 
dilute alkali. The creatinine of the soils might have its origin: 

1) as a result of metabolic activity of micro-organisms; 

2) from stable manure introduced into the soil; 

3) from the disintegration of plant debris and the direct pass- 
age from the living plant. 

The particular phase of the question of the origin of creatinine 
in soils, .which is considered by the. Author, is its presence in plants 
and consequently in plant debris, and. the passage of the creatinine 
into the soil, either by disintegration of the plant debris, or as a 
result of cell sloughing, or direct excretion' from the living plant. 

As shown in the present paper, creatinine was found in the 
water and water-glycerol extracts of planted soils as well as ' of soil 
which had not been recently cropped; but was present in larger 
amounts in the recently cropped .soil, thus indicating ' that the 
appearance' of creatinine was connected in some way with plant 
growth. Creatinine was also found in the water in which seedlings' 
'had grown. It was found also in wheat ' seeds, ' wheat seedlings, 
and. wheat bran, in "rye, clover, alfalfa, cowpeas and potatoes. If, 
as is suggested by several investigators, creatinine in ' the aiiimal 
arises as the result of the breaking up of- albumin, then it seems 
reasonable ' to expect that creatinine would be found in practically 
all plants. 

Though the amount of, creatinine and creatine' (i) in ' vegetable 
matter" is small, it is worthy' of .attention, ’ since by .the decay of 


(i) Creatiaine is 'th.e , anhydride of', creatine, '.''-an organic .nitrogenous, con-' 
stituent , ;of ' muscle, which ' Is , found also ' in , blood' ■ and urine' ; ' ' ,■ {£‘.^1..}. . 
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plants;, green manures, etc., and by direct cell slougMng or even by 
osmosis, , the' creatinine and creatine are left in water and soil, where 
the}' exercise an effect on subsequent plant ' growth. Creatinine 
seems ro persist, for a considerable time in soils and may increase 
by „ accumulation. 

Since both creatine and creatinine have a favorable effect on 
plant growth, their presence in plants and in the medium in which 
plants grow has considerable bearing on soil fertility (i). 

Rijsseee, E. J. and Petherbridge, E. R. Partial Sterilisation of 
Soil for Giasshoiise Work. — Journal of the Board of Agriculture, 
Yol. XVIII, Xo. 10, pp. 809-S26 -b figg. 7. London, January, 
igi2. 

The favourable conditions of warmth, moisture, and food which 
the grower under glass secures for his plants, encourages also a host 
of other living things, animal and vegetable. But recent experi- 
ments on partial sterilisation have shown that it is possible to greatly 
reduce the number of these organisms (2). 

The practical application of the methods to be employed are 
described in detail in the paper under review, and the following 
conclusions are reached: ' . 

1. Partial sterilisation of soil increases the supply of food for 
the plant,, some what ."alters the growth of the plant, and kills insect 
pests. 

2. It may cause a temporary retardation in germination and 
in early growth, the amount of which varies according to the na- 
ture of the soil, the seed,- and the general conditions. 

3. In these experiments it did not prove advantageous ' for 

pot Work, where abundant supplies of clean virgin soil and manure 
are . available. , ■ . 

4. It is, however, very . useful for work with borders, cold 
frames, and for plants, that are to run for some time without ma- 
nure. It leads to better root development, sturdier and healthier plants, 
earlier flowering, more, prolific fruiting, and better quality of fruit. 


' (i) See, also : Schreiner, -O. ; .Shorey, L. C. ; Sueeivan, 'M. X. .SkinnE'R. 
J. J. A' Beneficial 'Organic Constituent of Soils: Creatinine. U. S. Dpt. of Agr. 
Bur. of :' Soils, Bull N.53, pp. 44. -j- ph III + Bh. VII,, Washington, 

In -appears: too, according to Skinner that creatinine and creatine can- replace 
the .effect , of nitrate in. plant -growth. ' - ' (Ed.)."' 

(2) See Jani .1912, ■ No. 45, 
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5. It is particularly^ useful for commercial glasshouses where 
soil pests are a source of trouble, and soil « sickness » sets in. 

6 . At present the most effective method' of partial sterilisa- 
tion is to heat the, soil to a "temperature above i40oFalir., but not 
exceeding 212® Fahr. Very satisfactory results have been obtained 
between 180^ and 200*^ Fahr.; % cwt. or less fuel is required per 
ton of soil ; capital and labour charges depend on the speed at which 
the process is to be worked. The experiments showed that effective 
chemical treatment (with coal-tar products) is also possible, and 
would be much simpler, but Messrs. Russell and Petherbridge have 
not yet tested a sufficient number of commercial products to be 
able to discuss the problem from the grower’s point of view. 

There are two methods of sterilisation by heat: i) Steam Heat; 
2) Dry Heat. 

With steam heat the most economical pressure has yet to be 
determined. 

When the pressure was at 80-90 lb. the total cost worked "out 
at IS M a cubic yard (20 cwt. being reckoned to the cub. yd.). 
With low pressure steam the cost was is 2d per ton (no allowance 
being made for the boiler). 

With Dry Heat there is: i) the oven method; and 2) the hot- 
air method. With the former, the heating is irregular and the reverse 
of economical. With the latter, though there is a certain amount of 
waste, yet the great advantage is that it can be worked by means 
of the waste heat from the flues, at a cost of only per' ton. 

The amount of water in the soil is a very important factor in 
determining the cost of the process. For this' reason the writers give 
a formula by which an approximate estimate of the number of 
thermal units can be made, if the amount ■ of moisture be known. 

Multiply percentage of dry soil; (^. e., 100 wwwS' percentage of 
moisture) by 23 for a rich soil, or "21 for a poor one, add 100 X per- 
centage' of water, multiply by 1.6, and divide .by 100; thus : „ 

[{S X 23 or 2i)+{W X IQO)] X 1.6 
100 

Where S', — 'percent, of dry .soil,.'- and W = percent of water. The 
rule breaks down for dry soils.' The number of pounds of soil heated 
per, lb., of fuel burnt (100 % efficiency) is obtained by- dividing the 
B.: T.' U. (British, Thermal 'Unit) into 12 "000, the .calorific p'ow-er of 
average quality 'coal,,, 

.The highest' degree. of efficiency -yet observed;,. is"' about" 30":%',.. 

'5,7.'",,% lb. of ' soil heated;, per lb. 'of fuel,^ the cost .being '.3';, ^4^.' 
.per''."ton. of' .so'il; sterilised,. ' 
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PERMANENT IMPROVEMENTS. DRAINAGE AND 
IRRIGATION. ■ 


KRiiGER E. (Chief of the Division for Agricultural Improvements, 
at the Kaiser Wilhelm iVgric. Institute at Bromberg). Irrigation 
of Fields. (Ueber Ackerbewasserungsanlagen). ■ — Deutsche Land- 
wirtschaftliche Prme, XXXIX Jahrgang, No. 3, pp. 21-23 ; No. 4^, 
pp. 39-32. Berlin, 10 and 13 Januar 1912. 

The drought of 19 ii increased the interest in the experiments 
on field irrigation undertaken by this division for Agricultural Im- 
provement, and the Institute received many requests for informa- 
tion to which the writer replied by the publication of an interesting 
resume of his researches. The following are the most important data. 

I. Principees to be Observed in tb:e Instaeeation 
OP Fieed Irrigation Works. 

I. System of Irrigation. 

In America, field-irrigation is still generally carried -out by means 
of channels of irrigation. ' 

The population being scattered, there is a , copious supply of 
water, and waste of this commodity is therefore pardonable. Thus 
7 '500 cub. m. of water per ha. (100 000 cub. ft. per acre) or some- 
times even 20000 cub. m. (285000 cub. ft), 2000 mm. (80 in.), 
are used per annum. 

This enormous amount is necessary on account of the loss of 
water, by infiltration consequent on, the channel irrigation method.' 
It is not therefore possible for the water to be equally divided over 
the surface of the field to be irrigated. 

Such loss of water cannot be permitted where the supply' has 
to serve for various purposes.- , 

" - The loss' by ■ infiltration ' in- the '' case of light, soils, - which require, 
the/most irrigation, is enormous. Therefore the channel" irrigation" 
system 'is' only" advantageous , on very gentle uniform -slopes of great- 
extension, such -.as occur- in America; .These:-" conditions" .dO"-. not' 
obtain in east Germany where' '.the "Surface ,'"nf'::,':the very 
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uneven, and where irrigation is best carried out by spra^^ing 'water 
under pressure. This system is suitable for every type of surface, 
and the water-supply is used to far better advantage than in the 
case of irrigation channels/ as was proved by the writers’ expe- 
riments. 


2. The Necessary Amount of Water and its Sources. 


The necessary amount of water, and consequently the difficulty 
of obtaining it, is generally estimated too low. 

Mr. Kitigers’ experiments show that potatoes and oats are the 
crops w’^hich benefit most from irrigation, and an annual depth of 
120 mm. (4.7 inches) suffices amply for them ; winter ly-e only 
needs half this amount, but savoy cabbages require twice as much. 

Taking the average quantity of water at lOO mm. (4 in.) the 
complete irrigation of 100 ha. would need 100 000 cub. m. (per 
100 acres 1452000 cub. ft.). 

The plants need daily, to resist the effects of drought, at least 
2 mm. which is the equivalent of 2 000 cub. m. per day for 
100 ha. (290400 cu, ft. per 100 ac.). 

Allowing for 15 hours of work daily, this amount of irrigation 
would require 37 1. (1.3 cu. ft.) of water per second. 

In years of extreme dryness, like that of 1911, an increased 
supply would have been very beneficial, but the amount mentioned 
gave satisfactory increase in the yield and is sufficient for average 
seasons. 

So large an amount of water is best obtained from a river or 
neighbouring' brook. In Germany l 1 . per sq. km. (0.57 gallon per 
sq. mile) or even less, runs off in times of great drought, the streams 
must' have a basin of 40 to 50 sq. km. to irrigate 100 ha, (6 to 8 
sq. m’les for 100 acres) during the. season of low water. Experience, 
however shows that streams of these ■ dimensions are ' often dry. 

It is ' therefore necessary to determine in each particular case,, 
if the stream has , sufficient continuous supply .of water. .Take 
water can also be had recourse , to. ' If the lake is f ed' by ■ s.priiigs:' 
or streams' and has an ' outlet, the volume, of the effluent will of course, 
be somewhat' diminished. It should be noted that increased demands, 
upon the 'lake 'only , cause the springs to 'flow ' the 'mote ', strongly. . . ' 

..'Recourse can, 'also, , be had to wells and ''Springs,/ .provided ,',.|theit 
output ', is ascertained. 
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3. Installation of System of Irrigation. 

Irrigation by spraying, which necessitates the use of water 
tinder high pressure, needs the employment of a pump driven by 
machine-power, pipes for carrying the water to the field, and sprink- 
ling machines to turn the . water into spray. The best pump for the 
purpose is a high-pressure centrifugal one ; the ordinary pump does 
not supply sufficient pressure. 

To supply the motor force, only a steam engine, or other 
powerful machine can be used. Such steam-engines which are so 
much used on large estates and for which there is no other employ- 
ment at the time of irrigation can be thus turned to good account. 

For each hectare of surface to be irrigated 0.4 to 0.5 H.P. 
(per acre 0.16 to 0.2 H.P,) is necessary ; this alone excludes the 
■ use -of wind motors without the consideration of their irregular 
action. 

For the main pipes only iron can be used, for no other sub- 
stance will stand the high pressure. Nevertheless, flexible hose of 
vulcanized hemp are not to be despised. 

These serve, not only to connect the sprinkling machines with 
one another and with the source of delivery, but also permit of a 
change of direction in the latter. But as little as possible of this 
hose should be used, as it does not last well. 

The main-pipes must have a diameter sufficient to prevent the 
average speed of the water from exceeding or remaining below i m. 
(3.28 ft) per second. This speed must however often be exceeded 
in the case of the. sprinkling carts by reason of their construction » 

4. The Amount of Each Irrigation.' 

' Part of the wmter used wets- the ' aerial portions of the plants 
a,iid is lost through evaporation. Another part is lost from the 
evaporation ; of the water 'which has 'fallen on the ground, ' and the 
rest filters into the soil and reaches the roots. 

■ Therefore, the loss . by' evaporation remains fairly constant in- 
dependently" of the amount of wmter used each time, 

, S.ince the amount of 'water used is' proportional to the "volume 
■of.- each watering,,: the latter should, be increased as much as possible, 
which has the further ■' advantage' that,, the sprinkling carts liave, hot', 
' to -be moved so„ often.-' Gare 'should ' however be- 'taken'-, '-so'-' as"'""hot: 
,to cause' new' 'losses 'by ''.infiltration, 

'The':, 'writer found, that:l on"' 'light aandy :soil,'3o';'min,'-''(i.:i8^ 
of water, could ',-b-e' used -each time W’ithout',fear"''of'l'OSS d'ue- to infil-- 
tration."-. Three or four waterings 'wotild^' ''than' suffi;ce - for,''' the^^ year. 
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5. Season for Watering, 

Cereals need most water at the time of tillering. 

The best time for irrigation in the case of, potatoes, has not 
yet been very exactly detenniiied. The experiments of preceding' 
years seem to indicate the months of July and August as the most 
favourable, though in 19 ii the' highest yield was afforded by pota-' 
toes irrigated from June to August 

It is often asserted that watering must only be done in over- 
cast weather, but the writer has shown that even with the most 
brilliant sunshine irrigation gives excellent results. 

The temperature of the water used is of no importance, it ap- 
pears. This is explained by the fact that a small amount of water, 
say 30 mm. (i.i8 in.) is not sufficient to lower appreciably the 
temperature of the large volume of soil which it penetrates. 

Even in the Western States of North America, where the heat 
is so great, watering is done without hesitation in full sunshine, 
and even with large quantities of water. 

Gerlach found by careful experiment that the temperature of 
the water used in irrigation has no influence upon the yield. 

The time of each irrigation, is determined by the degree of 
humidity of the soil which is ascertained by boring. 

6. Types of Soils Requiring Irrigation, 

Sandy, or loamy soils with a fair amount of humus best repay 
irrigation. 

On heavy soils the effects were less marked and less beneficial, 
but the small number of experiments with these soils does not 
permit of definite, pronouncements; in any case, their tendenc3^ to^- 
cake as a result of watering is a disadvantage. 

. It should be noticed, in passing, ^that irrigation without a ge-; 
nerous .supply of manure cannot yield satisfactory results, since .the: 
water does .not in itself contain sufficient nutritive substances. In,, 
order to obtain good harvests , as a result of 'iriigatioii,', ' abundant 
supplies of ' fertilizers must be given which- are completely, utilized. 

7- Results, 

, . ' The "results - are .' given iir delail in ■ the -.'tMitte,ilun,g-en ,d-es "Kaiser 
.'Wilhelms, Institut,. Band^ I,.- Heft 4,'.-''-Il2- and III3., The following: 

: tahle 'gives'the' '.most :,important-:resuIts.'' 
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111 tM "’' table the current market prices are given. Although 
the increase in straw is not given, its value has been ■ reckoned in 
the gain. 

The cost of irrigation has been valued at 7 pf, per cub. m* 
(2 % d per 100 cub. ft.) estimated on' actual cost of working and 
including the interest, liquidation and up-keep. 

The cost of fertilizers has been estimated by the difference 
between the cost of the fertilizers employed for irrigated plots and 
that of those used for non-irrigated, calculated according to Wolff’s 
tables. 

Naturalty on a large scale, it is impossible to obtain the same 
increase of yield as in trial fields ; nevertheless, under practical 
conditions irrigation can be employed with much profit. 

For the practical agriculturist, it is of interest to have details 
of irrigation works which are at present in working order, therefore 
Hr. Kruger describes two in the Province of Posen, viz. 

(1) Those of the estate of Ulrikenhof near Jaratschewo, the 
property of Hr, Rodatz, who farms state land. 

(2) Those on the property of Hr. von Szczepkowski, at Leng 
near Schrimm. 


II. The Estate of Uerikenhof. 


The irrigated surface amounts to 20 ha. (50 acres). 

The water is obtained fom a ditch in the meadow, whose water 
usually flows into the Obra, but is . dammed back at the period of 
irrigation. A high-pressure centrifugal pump worked by the steam- 
engine of the estate sends the water into the main pipes under a 
pressure of from' 3-5 atmospheres. Irrigation is carried ■ on from 
5' 'a.m to 8 p.m with one hour’s interval at midday, and at 17 litres' 
(3 3/4 gallons)' per second. The ground, . which is 12 m,. (39 ft.), 
above the water of the ditch, is sandy to loamy with numerous', 
patches 'Df gravel. The main pipe, 1450 m. (4770 ft.) long, consists 
of cast-iron pipes, of which 800 m. (2620 ft..) have an internal dia- 
meter of 125 mm. (5 in.), and .650' m. (2140 ft.) a diameter "of' 
'lOO mm. (4 in.).,. The , smaller pipes terminate .the main system' 
which is fixed and sunk in the , ground. 

Every . 25 'm. {82 ft.) the main. '.system has cocks to which the', 
watering , apparatus nan be connected by means , of "' hemp . hose' 
'42 'mm, (i ",% in)' in diameter.' -, ■ 

' 'The',"w,ateriiig-.apparatus of The '■■Hartm.ann '.'System,, whi,ch '.waS'; 
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used . in 1910, was not very satisfactory, so that the inventor has 
improved it (i). 

In 1911, six machines of the Rodatz system were also employed. 
The Rodatz apparatus (figs, i and 2), which is all of iron, consists 
of: i) a frame with four very wide wheels, the tyre being 50 cm. 
(20 in.) wide, provided with two handles which allow of one man 
shifting it. 

2) A pressure pipe fixed on the frame and surmounted by 
three other pipes directed upwards and forming a double-triangle 
with a long horizontal pipe of 12.5 m. (41 ft.). The latter carries 
three roses which send out a fine spray over a surface 10X25=250 
sq. m. (300 sq. yds.) round the machine. 

These machines, constructed by the Borck agricultural ma- 
chine works cost 480 marks (£23.105) each. 

Experiments made hitherto have shown that cereals must be 
watered in spring from May 20th to July loth, that is to say, 
about 50 days. Potatoes and turnips must be irrigated from June 
till September and serradella from June ist to Sept ist, winter rye 
needs watering only in May. 

For the watering on the Ulrikenhof estate, only two men and 
a mechanic are required; even these are not occupied the whole 
time, and Hr. Rodatz reckons that they could well look after 8 ma- 
chines. 

In 14 hours 990 cub. m. (35 000 cub. ft.) of water are sprayed ; 
this amount for 50 days is sufficient for 41 ha. (loi acres). 

The cost for labourers wages, including the mechanic would 
be 3.7 marks per ha. (is diaper .acre), a .very small expenditure. 

Ill 19 1 1, there were watered : winter- rye, oats, serradella, sugar 
beets, and mixed fodder (followed by Savoy cabbage). 

■ Watering began in the second half of May. The oats had 
already received up to 120 -mm. (47 in.) of water at the beginning 
of July,. S.ome control plots were left' without watering, .Atmos-, 
pheric precipitations ' were .very s.light and amounted to 


la April , . . ■ 26 mm. 10.2 in. 

May,' ... . . . 14. 5.5 

» June 27 ' ® 10.6, '» 

» July ■ . : 16 » ' '6.3 1 


(i) The new , Hartmann system' iS' described in a,, brochure ,'pubiislied' by 
the firm Oppeu' -imd Prinzke at Spandam 
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in all 83 mtn. (32.6 in,). Two late frosts ( — 2^C.) occurred on May 
24tli and June iitli. 

The irrigation produced '.Very marked effects, especially in 
the case of the oats„ and serradelia as is 'sho^im by the following 
results : 


I, Ligowo Oats. 

Plots i*“i2 were very light sand^^ soil, plot 13 loam. Manure 
per ha: 75 kg, (67 lbs. per acre) K2 O in the form of kainit;45kg. 
(40 lbs.) P3 O5 as basic slag; 45 kg. (40 lbs.) nitrogen as nitrate of 
soda. 100 kg. of oats per ha (89 lbs. per acre) were sown in lines 
20 cm, (8 inches) apart on April 25 and 26, therefore very late. 
The yield r?as as follows: 


Plots 

No., 

Watered 

with 

inches 

Yield per acre 
in cwt. 

Weight of 

Grain 

Straw 

bushel 

ibs. 

1 000 grains 
gm. 

5 

— 

5-9 

4.0 

41 3/4 

43-5 

1-3 and 7-12 

5-5 

13-8 

19.4 

42 Vi 

46-5 

13 

5-5 

25.0 

35-5 

I 44 Vi 

1 

49-1 

1 


Plot 13 having better soil than . the others the yield is not 
included with the others. 

The watering cost 83 -marks per ha. {£i.i 2 s ' iid per acre). The 
net gain was 132 marks per ha. (£2.125 4^^ per acre) and represented 
an interest of 27.5%. 

2. Serradelia, 5 ha. (12 hi acres). 

' This crop gave a net gain of 248 marks per ha. (£4.185 4^ per 
acre), a" very high figure because the' control plot was entirely ' burnt 
up by the' drought. 

3. Winter Rye, i.i ha. ; (2 3/4 acres). ■ 

The' watered plots yielded 28.8, qls.' per ha.. (23, cwt. per .acre)., 
non )) ' ' ■)) ' „ v ■)) ' .17. . )>■ . ■„ "(13 ^^'2 ' " ■ ' ')y 

,' The, increase of -ii. 8 ' qls. (q.H-'cwt.), .gave: a net^ gain, of ,'';i68 
marks per ha. (£3.65 7^1' per acre).’ ■ 
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4, Stigar BeetSy 4.7 ha. (12.6 acres). 

Manure (without dung) 6 qls. (4 cwt. per ac.) kaiiiit, 2 qls. 
(1.6 cwt.) basic slag, 4 qls. (3.2 cwt.) bone meal, 4.8 qls* (3.8 cwt.) 
nitrate of soda. Amount of water 260 mm. (10 inches).- Watering 
produced an increase of 97 qls. per ha. (77 ^4 per acre). The 
respective sugar content was as follows 



Sugar 

Dry Mattes,- 
% 

Watered (large) 

.... 12,1 

13,5 

Watered (average) 

.... 14,6 

13,7 

Non- watered 

.... 17,4 

174 


Thus watering did not appreciably increase the sugar content. 

To sum up, Herr Rodntz calculates that watering to the amount 
of 100 mm. (4 in.) per year, sufficient for the average crops, would 
cost 75 marks par ha. (£1.95 gd per acre). 

III. The Lbng Estate. 

After numerous previous experiments, watering was undertaken 
on a' large scale in .1911. TheNolting system, entirely reconstructed 
and perfected by Herr von Szczepkow-ski, was used. 

The ivater was taken from different parts of the estate and, 
as the supply was limited, the apparatus was made transportable 
as ' were also the main pipes. 

The ^ pressure pipe attached to the centrifugal pump which is 
driven; by the steam-engine of the estate, and is laid to reach by 
the shortest route the edge .of the field which is to be irrigated, 
and then' along its centre. The pressure pipe consists partly of a 
hempen hose 100' mm. (4 in.) in diameter, partly of cast-iron pipes 
100 mm. (4 in.) in diameter and 6 metres (20 ft.) long. The wa- 
tering machine' (fig, , 3)' is made up, of an iron pipe 6 metres (20 ft.) 
long mounted on 2 wheels, which carry ' at either extremity a , rose 
which can throw spray 3 metres (10 ft.) on all sides'. The niacMnes 
are'' joined by 6 metres (20 .ft.) pieces of hose, 10 being placed ■ in 
a row, thus covering, a width of 120 m. (400 ft.). , 

This apparatus in' constructed at -J. Moegelin's machine factory 
in Posen., .When, it .has. watered one strip of ground it" is pushed 
4-5 m. (13-16 ft.), forward to .w'ater the .next piece., .As the, main 
pipe is provided ■ with .cocks:.. ' laa- m. (400 ft.) apart, " to'" which is 
attached' the , hemp hose,, '-it is .possible to water; without interruption, 
a, strip of soil' 120 m. (400 ft), '.wide; and.' the, same in length.,' " , 
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In order to irrigate the next 120 m. (400 ft.),, in, length, . the ' 
hemp hose is attached to the second cock. When this length of 
of ground has been watered the whole apparatus is turned round 
1800 and works in the opposite direction, in the order of the 
coks... Ill, II, I. When this operation in completed the 
vable water-system is moved to a distance of 240 m, (800 ft) 
parallel to its first position, and watering is resumed according to 
the same method. It will thus be seen that the apparatus can 
irrigate two large strips of ground from both parts of the main-pipe 
without altering the position of the latter. 

The system employed at heng possesses the advantage that by 
it a field of 1.44 ha. (3 % acres) can be irrigated without interrup- 
tion. It has only one drawback, that the cereals which have already 
attained some height are injured by the passage of the workers and , 
the wheels. 

Herr von Szczepkowski estimates the cost of installation at 
4485 marks (£220), which to the writer appears rather low. In 
addition to the mechanic its working requires two other men. 

Atmospheric precipitation at Teng was in 1911 very low, namely.: 


In April 6 mm. 0.24 in. 

» May 7 » 0.28 » 

» June . II » 0.44 » 


Oats, serradella and lupins were watered. In spite of the un- 
usual drought, and the excessive lightness of - the saiid}^ soil irrigated,. , 
and although onty one irrigation of 20 mm. (0.8 in.) was given, the- 
operation was completely successful. Herr von Szczepkowski estim- 
ates the increased yield of the oat crop. due to this scanty irriga- 
tion of 20 mm. at 5.4 qls. per ha. .(4.3 cwt. per ac.) with a ' value, 
counting the straw, of 108 marks per ha. (£2.25 loi per acre). The 
watering only costs 14 marks per ha. (5s 7^ per acre), leaving a net 
gain of .94 marks per ha. (£1.175 3d per acre) ' as the ■■ result - of - a- 
single watering. 

IV. CONCEUSION. 

When an underground fixed main -system, is used, more^ capital' 
must '.be expended on the .pipes. .But on .the . other ■ .hand, the 
constant shifting of a .movable' -system', requires more labour., '.Which*-,, 
of the two methods is preferable ? ' It may be said ...that the movable 
.system' is more suitable /where, as'" at Leng, several sources of '.water 
"can be, used for the- irrigation .of. a limited space, and, also. .when, a 
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small amount of water used over a large space is more advantageous 
than the copious watering of a limited area. 

The experiments hitherto made do not permit of more deJiiiite 
conclusions. The, decision *as to whether the Ulrikenhof or the Leng 
system is the better can only be decided by experiment. 

In addition to the irrigation works already described, those of 
Eduardsfeide near Posen (200 ha. = 500 acres) and of Wtistendorf 
and Steine near Breslau {600 ha. = 1500 acres) may be mentioned. 
,n both, sewage water from the town and not pure water was used. 


Etcheverry, B. a. Pumping for Irrigation in British Columbia. ~ 
Report of Proceedings of the Fifth Annual Convention of the 
Western Canada Irrigation Association, pp. 108-116. Ottawa: 
Government Printing Bureau, 1911. 

The irrigation of cultivated lands has grown to be of very great 
importance in British Columbia. The quantities of water give,n 
vary with the crops, and in this connection the following figures 
may be reproduced : 


Crops Deptlis 

of water 

Young Orchards. 12 in. 

Orchards in full bearing 18 in. 

Alfalfa and other forage crops 24 to 36 in. 


Eor a depth of water of. 2 feet over an area of i acre there 
is required an output of i cubic foot per second for 24 hours. 
These last figures are taken as the basis for finding out what pump 
should be used. 

, T'or an orchard of about 40 acres receiving a depth of water 
of: 2' feet, during the 120 days of the irrigation period there is 
required, in order to obtain the necessary 80 acre feet of water, a 
pump giving a .supply of 1/3 .cubic foot per second and operating 
continuously. 

The installation of' a pump which operates throughout the irri- 
gation' season presents three ' main drawbacks : 

I. ' A plant of this kind requires that the irrigation should be 
continuous" or else that a regulating reservoir should, be constructed.' 

.' 2. A small plant is more expensive in proportion ' than a' 
large plant-' 

"3, "It is ' more difficult to irrigate, with' a 'small than with a 
large supply. . " 
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Hence it is preferable to use large supply pumps operating du- 
ring only one half or one third of the irrigation season. 

The type of pump to be used depends on the supply required 
and the height of lift. 

For very deep wells air pumps are used. 

For lifting small quantities of water to small heights, hydraulic 
rams are employed, but this demands that a fall of at least' 2 F2 feet 
should be available. 

For lifting lake and river water, centrifugal pumps and piston 
pumps are ohiefly used. 

Single centrifugal pumps are capable of supplies of 200 gallons 
per minute to heights not exceeding 75 feet. 

Compound centrifugal pumps may be used for heights exceed- 
ing 200 feet. 

Piston pumps are best adapted for lifts of about 100 feet. 

The efiiciency of a single pump is about 50% ; that of a piston 

pump 90 %. 

^ pumps and piston pumps are^-most in use. ■■ Thej?"' 

are driven by electro-motors/ gasoline motors, or steam engines. 

When electric power is available at. a reasonable price prefer- 
ence should be given to the electromotor rather than the gasoline 
motor, the annual expenses of eveiw description being at their 
lowest with the electric motor. 

For the same reason and under the same ^ conditions the gaso-' 
line motor should' be preferred to the steam engine. 

The steam engine should be used, for large plants and where 
cheap, noai is obtainable. It may be employed to advantage for 
the production ' of electric energy which is afterwards, distributed to 
the various pumping plants.. 

The' complete installation of a centrifugal pump' driven by a 
steam or gasoline engine should not cost more than 100 dollars (i) 
per HP for a lo HP engine, 75 dollars per HP for, .'a 20 HP en- 
gine, '/and 60 dollars per HP for a 50 HP engine. 

With ,an electric motor the installation' may be carried out for 
two-thirds of '.the above' costs. ’ 

The annual ' expenses of a . pumping- 'plant . comprise the expen- 
diture of energy,' upkeep .and 'repair .-and the fixe'd. charge's (interest 
..and '"depreciation)'. E . '■ 

-To' lift'' 'one acre foot with a 'machine of" 50 %'' efficiency .there 


.{1) ■ The " Canadian ■. dollar; = ■' ; ' §' loo-- ■= . £20.11.5 
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are required 2 kilowatt-hours, or % gallon of engine distillate, or 
13 lbs. of coal. 

■Taking these figures as the basis and assuming prices to be as 
follows : ' ' 

electricity :■ 3 cents per kilowatt-hour ; 

gasoline : 22 cents per gallon ; 

, coal: 6 dollars per ton; 
the cost of the energy expended is : 

6 cents for an electric motor; 

7 % cents for a gasoline motor ; 

4 cents for a steam engine. 

The costs of upkeep do not exceed 5 cents per hour for an 
electric motor, 10 cents for a gasoline motor and 40 cents for a 
steam engine. 

The repair costs do not exceed i % of the total cost of the 
plant for electric motors and i to i 14 % for gasoline and' steam. 

The fixed charges amount to 16 % of the capital invested for 
electric motors, and 18 % for gasoline and steam engines. 

Combining all these data, a good estimate may be formed of 
the' cost of installation and the annual expenses of pumping plant.' 

It is desired, for -.instance, to lift the water required for irri- 
gating .an area ' of - 40 acres to a . height of 100 feet. '6 inches depth 
of water are given per month', the irrigation season lasts 4. 'months 
and the pump only operates - % of that time. 

Under these circumstances a 40 HP plant is- required, costing 
not more than 2 000 dollars, or 50 dollars per acie. 

The annual costs of pumping per acre are given in the following 
table : 


3Iotors 

Fuel 

or energy 

Upkeep 

Repairs 

Fixed charges 

Total 

Electric . 

$ 12 

S 1.2 

50 cents 

S8 

•I 2 I .-7 

Gasoline . 

$ 14.66 

S2.4 

75 , » 

89 

$ 26.8 

■Steam .. . 

— 

— 



§ 27-35 


From these figures it will be seen that the cost of lifting , one' 
acre' foot to a height of i foot is 12 cents. 

This cost is iiot excessive;, it is justified by the' fact that , at 
the present time ordinary irrigations, .where water circulation takes 
place by gravity alone, require the . creation of dams and the laying 
down , of very expensive channels .and pipes. 

,, Thus the Trenton- scheme'in the East of Washington, carried- 
out, by, the United States Reclamation -Service, costs 93 .dollars per 
acre; the ■ Umatilla 'S-cheme,. in- the .East .of Oregon, 60 dollars per, acre.. 
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Ob tlie other liand, pumping plants .erected in different regions 
have yielded excellent results. At the present time in the East of 
Wasliiiigton State water is pumped from a depth of 250 feet. In 
the citrus districts of California it is ' quite a usual thing to pump 
from 200 feet depth, and plants pumping from as much as 460 feet 
depth are regarded as remunerative. 

The cost of pumped water in the district of Pomona (vSoutli 
California) is 15 dollars per acre for one acre foot. 

The United States Department of Agriculture has carried out 
enquiries showing that the cost of pumping by private plants of 10 
to 100 HP with lifts between 100 and 300 feet ranges from lO' tO' 

90' dollars per acre foot. 

Pumping plant pays above ail in apple orchards, the net profits 
of which may be 200 to 600 dollars per acre. 

Veauvy. Salt Eneroactmieiit, lew Methods for Freeing Lands 48S , 
from Sait. (I/^envahissement salin. Noiivelles methodes de des- 
salements des terres). — Le progres agricole et viiicole. 28® Aiinee, 

No. 53, pp. , 795 " 799 - Montpellier, 31 Decembie 1911. 

For all cultivations on a large scale, irrigation should supplement 
rain-water and not be' regarded as the sole source of moisture. In ' 
the low-lying claye37 plains under the North African climate, exces- ' Algeria 
sive and ill-planned irrigation . generally results in inevitable salt 
deposits, which are an ever-growing menace to North African agri- 
culture. The Author relates, by wa.}^ of exemple, w^hat took place ' 
ill the irrigated plains of Oran. , , 

,1. Condition of., things before the inirodticMon ' of irrigation. 

The partly irrigated plains of the Sig, the Habra, the. Mina and 
the .Cheliff are formed by alluvial . soils carried by' .the; rivers which 
traverse tliem. They were former!}?' periodicall3v inundated by the 
heavy winter floods of the rivers, but these inundations w^ere, as a ' 
rule transitory, so that they hardly had any influence on the subsoil 
wmter table, the .water passing over too. rapidly to', make, its way. ' 
to any depth, into the, land.'' 

2. Condition •of things , after the. -installatiofi- -of' irrigation. 

a) xAt the,. .''present time the waters of the big floods, which' 
carry much salt'„and, are. consequently most fertilking and ,, .contain ■ 
the'' least .salt, .generally ruii.to the sea ■ without covering the^ plains. '■ 

The canals with ...their insufficient ■ fall .are. incapable', of affording .'any" 
outlet to these waters, and ' the- silting '\pf -the,, canals ; would' , be . too, ■ ; . 

_ considerable ' and consequently. the -.process ■,too,:.,;expensive.'''',,',,.: 
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b) Tlie waters most heavily charged with salt, which are the 
clearest and therefore the least fertilising, are spread over the stir- 
face of the land in the heart of the stimmer. 

c) Rain water' added to 'excessive irrigation has had a con- 
siderable influence on' the subsoil, water tables, the levels of whicli 
ha.ve sometimes been raised 5 or 6 metres (16 ft. 3 in. to .19 ft. 6 in.). 
The water table at times becomes' flush with the surface of the soil. 

d) One of the most powerful causes -of the rise in the water 
table is due to the formation of marshes in the basins traversed 
by the irrigation channels within embankments. These channels 
thus form real' obstacles to the outflow of the surplus waters, which 
are always extremely saline from contact with the soil on whicli they 
have circulated. The surplus water therefore stagnates in the 
depressions and slowly disappears by evaporation or infiltration. 
This drawback should be met by the construction of a drainage 
canal parallel to each irrigation canal. 

• Consequences : The salt invades the whole of the irrigated lands. 
The entire evil consequently results from the considerable quantities 
of water the land is made to absorb (causing a rise in the level of 
the salt water table) and from the excessive evaporation taking place 
at the surface of the ground and producing saline deposits. 

, ' Remedies, Movements of salt in the soil, — The salt makes two 
opposite and alternating ■ movements- in the soil: i, rising during 
the' dry summer period ; 2, sinking during the wet winter period. 

The principal factors ' governing these opposite movements are : 
I, the larger, or smaller c|uantities of rain water and irrigation 
water * 2, the permeability of the soils and subsoils ; 3, capillarity ; 

4, the increased evaporation due to the heating of the If one 
of' these factors were got rid of,, however, the movement would be 
suspended. Therefore saline encroachments may' be dealt with by 
different means, the selection of which must' vary with the particular 
circiinistaiices. 

Getting rid of salt from non-irrigated regions with deep i&aMr 
table, — To enable this method to xield successful results, the salt 
water table must be maintained at a depth' of 1.50 metres (4ft. 10 in.) 
during the"; winter time. The system consists in allowing the sinking 
movement to take^ place and. in preventing the rise. 'When the heavy 
rains come on, the salt -is car.ried away b}^ the water and descends 
" with; the .latter. ' At the end - of the., heavy rains a superficial plough- 
ing' of 6- to '"8 cm. (2*4'' 'to 'A-.a inches), depth should . be carried ' ' out, 
followed by ' .one' .'or two ’ thorough , harrowings in, - order ' to loosen , the 
surface'; evaporation is -thus stopped.. After "-each, successive rainfall 
another, superficial ' ploughing must be d'Oiie.-" This - of ' course .should 
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be repeated whenever a crusty, even a thin one, might form, until 
the- next heavy rains. 

By the time these latter come on the salt has been able to rise 
only very slightly. The heaw rains once more carry down the salt 
deeper. From that moment, in the majority' of cases, the surface 
layer of the soil is clear of salt, and cultivation is made possible. 
In these lands, for all cultivations, the method of drilling in lines 
some d'^stance apart should be adopted, which allows of thorough 
hoeing and' earthing up during the growth of the crops. 

After the crop, fresh surface tilling should at once be carried 
out, in order to prevent evaporation until the return of the heavy 
rains. 

Geiting rid oj salt from irrigated lands, — On irrigated land the 
same methods of preparing the soil, of sowing in lines and of .after- 
tillage should:, be adopted. The insufficiency of rain ma}' be made 
up for by the possibility of irrigating throughout the wdnter. Sum- 
mer irrigations be made less frequent and plentiful in con- 
sequence of the salt having been got- rid of. After the crop the 
soil, must- be immediately loosened along the whole of the surface 
to prevent evaporation until the heavy rains. From this it will be 
seen that in addition to its other advantages, the method allows 
of irrigating areas twice ' as - large as at present wdth the same 
volume of -water. 
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Gascon, Josjfe. Ploughing in Spain., (Babores). ' — Boietin de Agri- 
ciiMura iemica y economica, Ano III, No. .36, pp. 1120-1124. 
Madrid, 30 Diciembre 1911. 

To make a good furrow, it is necessary to know- the piopoxtion 
which ought, to , exist ' betw^een - the- width and depth. - The width 
ought to be 1.3 to' 1.5 of the - depth.. This .is the extre.iiie .limit;, 
the higher, ' figure is used: in the case ' of light ' soils, the .lower, when 
the" soil is heavy., 

■ The following is the- method -used with a .fixed mould-board 

,pIo'Ugh: , - : ty---- 
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' The area to be ploughed is divided' into a certain nnixiber of 
portions, which are worked successively. 

Work begins on. the edges of the divisions, the furrow is' car- 
ried round the extremities, and ends in the centre, as is shown on 
division 2 of the accompanying diagram. This method leaves in the 
centre a part which is badly ploughed ; this causes the water to be 
very unequalh^ distributed, and as a result, the crops- are wanting 
in uniformity. 

In order to avoid this, lan^'^s are set ont 20-30 metres (65.6 ft.- 
98.4 ft.) wide and '7 to 9 times as long. Then the furrow is begun 
in the middle of land i and ended on the edges (ree figure). No. 2 
is left out, and no. 3 worked as before. No. 4 is passed over, and 
no. 5 ploughed. This method is follorved to the end of the field. 

Then the lands which were omitted are ploughed, beginning 
this time at the edge and ending at the centre. The figure shows, 
following the direction indicated by the arrows, that on the edges 
of two consecutive divisions, the earth is thrown up on the same 
side, therefore no last ridges are formed. These only occur in 
the middle of the lands represented by even numbers. It is to be 
noted -that the extremities a, b, c, d of the plots are worked from 
a to c, that is to say, from the extremities towards the centre. 
The area to be ploughed is divided into lands in order that the 
work may be regular, and to avoid excessive fatigue for the ani- 
mals. 

The amount of work done in one day by a pair of horses or 
mules, naturally varies according to the time of year, but the fol- 
lowing table gives an average for heavy land : 


Implement 

Area Worked 
Ares 

Area Work'ed 
Acics 

Simple mould-board plough 

40-50 

I to 1 14 

Double plough (doing two 
furrows at once .... 

60-70 

I % to I “/l 

1 ripie and quadruple plough 

X30-I40 

3 /4 to 3 Y2. 

Harrows . . . . . ' . . . " . 

■ 350-400 

8^4 to 10 

Diggers . ... . . 

II5-I20 

2 ^'4 to 3 

Rollers.. . . . ■ 

' 200 

■ 5 ' 

Cultivators.' 

4OO 

lO' 

'Manure distributors; . ■. ,. 

, 4OO, , 

10 



tillage and methods of cultivation 



I 


■ Tile arrows sliow the direction, .in which, the plough travels. 
The work done on. the lands be.aring .the. odd' numbers, is called 
alomando and that on the others hendiendo. 
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The Lister ' Bry-Farmilig System for Maize Gfowing. 

JOFFRiN, Henri. Culture du' Mais en terrain sec par le systeme Lister, 
— Joiwnal d' AgvimltuYe pratique, 76® Aiinee, T. I, No. 3, pp. 82“ 
86, Paris, 18 Janvier 1912. 

Moedo, Montanari. El sistema Lister, de ciiltivo de secano, para 
el maiz. — Revisia de la Asociacion rural del Uruguay, Aiio XL; 
No. ii; pp. 825-828. Montevideo, Noviembre de 1911. 

■ Maize is a , plant requiring a great deal of beat and water ; 
consequently in dry regions operations of cultivation ensuring a 
sufficient supply of moisture to the roots must be adopted. 

These cultivating methods may be divided into two groups: 
(a) those which prepare the soil before sowing and which allow of 
water being ' absorbed, stored up and retained; (b) those relating to 
sowing and subsequent care. 

The first group comprises one or two deep ploughings and two 
harrowings at six weeks interval. The harro wings follow the plougli- 
ings immediately and very often an appliance’ is used which carries 
out both processes simultaneousty. 

In the spring, at the time of sowing, the well stirred soil has 
stored up a good portion ' of the ■ tain. The water is in the deeper 
part of the arable stratum, and in order that germination may take 
place the seed must ' be embedded until it is in contact ' with the 
moist layer, while still keeping it near enough to the atmosphere. 

To solve this problem, furrows are ploughed in the soil down 
to the damp part, and at the bottom of these furrow’^s the seed is 
put and covered with a little earth. Later on, instead of earthing 
up, the furrow is closed gradually but not completely, so as to 
leave a channel where the water falling during the growing period 
CO lects. 

For the application of the foregoing principle, two implements 
are used: the Lister drill and the. Lister cultivator. 

The drill (fig. 3) has in its fore part a ridger a which opens 
a furrow 12 to, 14 in. deep;, behind it is a small subsoil part &, 
which loosens the bottom of the furrow ; in this loosened earth the 
drill tube c inserts the seed, which is finally covered , over the 
disc d. The .drill is 'generally double and works two. furrows at 
once. 

' The' opening a (fig. i) of the furrow s at the,' surface of the 
soil is about 1,6 in. and. the axes y, y' are 3 ft. to 3 ft... 3 in. apart. 
The e.arth thrown up by The .ridger . accumulates at, n, 'wL between, 
thC' furrows, above the level x, of , the , soiL '. 
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Two montlis after sowing, the soil is subjected to its first treat- 
ment with the Tister cultivator (figs. 4, 5 & 6). , This appliance is 
a sledge fitted behind with pulverising discs. The sledge is made 
up of two parallel pieces of wood a, a\ separated from each other 
by the width of the furrow, on one of the edges of which each is 
supported. The chief object of this sledge is to regularise the 
mounds, n, n (fig. i) formed at the time of sowing and to allow 
the proper working of the discs b, b\ The latter, which number 
three for each part of the sledge, are assembled on a shaft, the 
angle of which a and a (fig. 4) is variable and can be regulated 
according to the needs of the work. Behind the discs is a sheet 
iron guard c, intended to protect the maize as shown in fig. 5. The 
machine is fitted with a seat s (fig. 6) for the driver, ■ and near it 
a lever I for raising the pulverisers and the iron guard. 

The discs loosen the surface n (fig. 2) of the soil, carrying 
out a thorough hoeing, and throwing the earth to the bottom of 
the furrow a. 

The cultivator may either be put through, one working only,' or — 
and this is preferable — the inclination of the shafts of the discs may 
be so adjusted as to effect almost complete filling in twm operations. 
This ensures a more thorough destruction of v/eeds and a better 
retention " of moisture. 

By applying the Tister method, Messrs. Campion, in the de- 
partment of Caseros (Uruguay) in the 1910-X911 harvest, in spite 
of exceptional drought, obtained excellent results. They had sown 
700 hectares (i 750 acres) with maize ; the entire area had been 
tilled in exactly the same way, but 400 hectares were" drilled on 
the ordinary system and 300. on the Lister ."system. 

On the neighbouring farms, ■ where the . earth had only been 
siiperficiaib^ tilled, no crop whatever was produced. On the 40O' 
hectares of ordinary sowings on a good til.th, there were obtained 
from 7 to 8„qls. per ha. (5.6 to 6.4 cwt.) per acre; on the. 300 hec-' 
tares treated on the Lister system, the crop was 15 qls. (12 cwt.) 
for the round' local maize and 25 .qls.' (20 cwt.) for a North Ame- 
rican variety. These .figures should be ' increased 7 to 8 %, owing 
to a loss due To', a frost which occurred at -.the end' of summer -.and 
which chiefly affected .the later maturing American maize. 

The crop obtained wms .not only excellent for. the year, 'but 
even rivalled, the^ good crops, in "the .-in'Ost 'favoured , years. , 

' The comparative 'cultivation accounts' of the ordinary system, 
and the Lister '.system for "a; normal .'year maybe comp'uted .as ''fol-,' 
lows,; taking,, the ,price.;of' a .quintal, of- -maize' at ',25 .'francs :{ios',- per 
cwt.) it is, .e'asy ,'to calculate .the-' -net surplus ; secured ,by'\ineanS': -oi 
'the , Lister system. -'..-'-.A. I" .. -. 
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Soil already under the plough. 
(a) Ordinary system. 



per iia. 

per ac. 

One ploughing, two harrowings and 

smidiT expenses 

fr. 32.00 

lOS 

3 d 

Diillin'U and cost of seed 

» 20.00 

6s 

5 d 

Interculture ; harvesting and sundry 

expenses 

» 12.50 

4 ^^ 

od 

Total...... 

fr. 64.50 

205 

8d 


Yield: 12 quintals of grain {9.6 cvvt.). 


(b) I/ister system. 

per iia. 

One ploughing, two harrowings and 


sundry expenses ' fs, 32.00 

Price of seed and sowing with the 

Lister furrow drill » 60.00 

Iiiterculture : moulding up twice with 
the Lister cultivator » 60.00 

Total fr. 152.00 

Yield: 18 quintals of grain (14.4 cwt.). 

Net gain: 62.50 frs. (20s per ac.). 


V irgin soil. 

(a) Ordinary system. 


per ha. 

Two ploughings, two harrowings and 

sundry expenses. .... fr. 60.00 

Brilling and cost of seed. » 20.00 

Interculture; harvesting and sundry 

expenses » 12.50 

Total fr, 92.50 


Yield: 17 quintals of grain (13.8 cwt. per ac.). 


per ac. 
JOS sd 
igs 2d 

igs 2d 
48s 8d 


per ac. 
IQS 2 d 

6s jd 

4s od 
29s yd 


(b) Lister system. 


Two ploiighings, two harrowings and 

sundr}^ expenses 

Cost of seed and drilling with Lister 

furrow drill 

Interculture; moulding up twice with 
Lister cultivator. ■ 

Total...... 



per iia. 

per ac. 

fr. 

60,00 

19s 

2d 

» 

60.00 

195 

zd 

» 

60.00 

19s 

2d 

,fr, 

180.00 

575 

6d 


Yield : 25 quintals of grain (20 c'wt. per ac.). 
Net gain: 112.50 fr. per hectare (36s per ac.). 


For soils , already under /.cultivation in. a .dry 3^ear' the crop 
secured with the ordinary, cultivation system is estimated at 5 qls. 
per. ha. (4 cwt. pei'.ac.) -and' that obtained with the Fister system 
at I2„ qls.' (9.6' cwt.)-; for virgin' soils these ■ crops are estimated at' 
9' and 16 'qls." .{7.2 and i'2.8' cwt.)' respectively/ 
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Fig. 4. — Lister cultivator: plan. 

a', sledges. — b b\ disc pulverisers. — c, iron guard. — harness ■ attachment 


C 



Fig- 5 . -Section a: j; of Fig. 4 



Fig, 6. — Lister cultivator : elevation. 

sledge. — d(i\ frame supportkig the driver’s seat s, ?, lever for raising the pulverisers 6&’ and 
the guard c by means of the rod « and , — t, attachment., ■, 
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MANURES AND MANURING. 


Some Eeeent Experiments with Galeium CyanamMe ef litrolim^ 
and their Praetleai Bearing. 

(Figures in brackets refer to the bibliography at the end of the article). 

After the systematic experiments carried out on a large scale 
by Miintz and Nottiii (C. R, Ac. des Sc, CXUVII, 9026), which 
established to a certain extent the practical conditions of using cal- 
cium cyanaiiiide in agriculture, many others have been made during 
the last four years in different countries and fox different crops. 

It will be useful therefore .to give a summary of the results 
obtained as they have been drawn up by Professors A. Gregoire 
and J. Hendrick of Genibloux (i), in order to deduce general rules 
for the application of this manure. 

The question of calcium cyanamide may be view^ed under three 
aspects: 

a) The industrial problem of production from existing sources, 
its present conditions and development; for this problem there are 
only contradictory data, because they are indirect and interested. 

■ b) The scientific problem of the phenomena of the transfor- 
mation of calcium cyanamide in the soil, as well by bacterial, as 
by chemical action. These' actions probably take place simulta- 
neously, the one prevailing over the other, according to the dif- 
ferent conditions of .soil and culture. 

, c) The practical problem of the application in agriculture, and 
of the manurial . value of calcium cyanamide. 

The 'Solution of the first two problems is still premature; be- 
cause for the first, . a direct . and definite enquiry . is necessary ■; , and 
for the second,, researches must be made on a wddei' basis. ■ . On 
the other hand, if no absolute , result has been reached, much light 
has been thrown on the third .problem, and. .the question' ..may be 
brought up to date' on the basis uf Muntz, and Nottin's work. ■ 

, , Geisterae 'Crops, ■ — From- recent literature, which' is '.'.copious, 
on, the fertilising effect '.of , calcium' cyanamide . we may deduce r 
preliminary . fact : viz.[ that calcium cyanamide,. in,, 70 to 80, '%,■ of'^ 
the cases,' has' .given results, if -not- equal, '.at' least comparable,, with' 
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tlie otlier chemical nitrogenous manures: nitrate of soda, nitrate of 
lime and sulphate of ammonia. 

Let us now consider some of the most recent typical expe- 
riments, which, considering their trustworthiness, their duration, 
their extension, and the widely diverse districts and countries where 
they were carried out, may be considered of general importance. 

Experiments in Denmark. — Experiments were made from 
1904 to 1909 in six Danish Experimental stations (2). 

The niaiiures used for experiment were nitrate of soda, ' nitrate 
of lime, cyanainide, sulphate of ammonia and liquid maiuire. 

Averaging the different” crops, soils, and years, and putting at 
100 the yield obtained from the use of nitrate' of soda, the average 
results were as follow's : 


Root crops , Cereals 


Nitrate of lime 79 88 

Sulphate of ammonia ... 71 96 

Cyanamide 42 74 

Liquid manure 65 72 


' The average for, cyanamide, when it was drilled in, v/as 68. 

The residual effects observed in 1910 showed nothing remark- 
able* they were however more evident for the cyanamide and the 
sulphate of ammonia. The experiments which were afterwards 
made, on a wider basis, in collaboration with the provincial agri- 
cultural societies, gave, results which, as a whole, agreed , satisfac- 
torily with those adduced above. 

Experiments in England. In ■ the experiments on mangolds 
at Rothamsted, calcium cyanamide gave similar results to those 
obtained with sulphate of ammonia, owing to the relati^^-e ricliness 
of the soil in, ■ lime ; but in the. case of barley the results' were less 
satisfactory. 'We may here give, the ^ most important results gained 
from the experiments with nitrogenous top-dressings made in igio 
and the , preceding years at ■ the Experiment Station of the Royal 
Agricultural Society of England at Woburn (3). For 1910 they 
were as follows: 



Oats per ac. 

Mangolds 'per ac. 


Bushels 

tons 

cwt. , 

Nitrate of ' Soda ' . . . 

51.2 

" 34 

15 

Nitrate of Lime . , ' 

• ■ ■ 49 * 3 - "■ 

,'36 

17 

Sulpliate of Ammonia . c 

. 48.7;,: 

29 ' 

4 

Cyanainide, . . . . . . . 

■52.1 .. 
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The quantity of nitrogen applied was in the pioportioii of 

1 per acre of sulphate of ammonia. These results, like those 
of the preceding year, prove that at an equal price, or rather with ■ 
equal quantities of nitrogen, the different nitrogenous manures in- 
cluding cyanamide, when applied to cereals as a top-dressing, have 
practically the same effect. The mangolds behaved in a similar 
manner, showing even a slight superiority" under the cyanainide treat- 
ment, though this rras less than wuth the nitrate of lime. As re- 
gards the residual effects of these manures on wheat, after the man- 
golds, they w^ere practically not noticeable; indeed, nitrate of soda 
and sulphate of ammonia had rather a depressing effect, while cya- 
iiamide gave an increase of i cwt. per ac. as compared with 

2 ^4 nitrate of lime. 

These results however do not allow of any" positive yniluatioii 
of the residual effects of cyanamide. 

Experiments in Beegium: — Of great interest at the present 
moment are some experiments in ■ pots recently carried out by Pro- 
fessors A. Gregoire and J. Hendrick at the Station for agricultural 
chemistry and physics at Gembloux (i). These experinieiits w^ere 
made' on timoth}?' grown in ferruginous sand, and the following pre- 
parations were applied and compared wdth sulphate of aiiimonia and 
shoddy : cyanamide, leather ground and roasted, crude ammonia 
salts, the w-aste xiroducts from these, and the ferroc^miiide con- 
tained therein. 

Cyanamide showed less effect on the timothy than sulphate of 
aiiiiiionia and shoddy. 

If yve take the ratio: 


Increase of produce ^00 

Utilisation of the nitrogen 100 


for sulphate of ammonia, then the ratio for 'wool 


IS 


73 


1,19.' 


and for cyanamide y- = 0,97. This w-eakef effect of the cyan- 

amide appears to arise not from ■any decrease' in the nitrogen sup- 
plied to the plant " but from ,a slightly injurious effect of the 
manure. " 

.Experiments' in France-' > — The chief conclusions reached by' 
the latest, researches of Malpeaux have ■.been.' already reported .'.in, 
this Bulletin' ( tS); we^ shall; .now ' add some ■■figures .'indicating ' the' 
results; obtained 'per . acre, in.''' field,, experiments':. , 


Belgiiin 


fttiet 



Spala 
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Oats: 

Sugar-beets: 

Potatoes : 

Swedes 


Poppies; 


net profit 

sugar 

net pto’&t 

net profit 

net profit 


£■ 

s d 

cwt. 

£ s d 

£ s 

d 

£ s d 

Control ........ 



30 Vz 




— 

Nitrate of soda .... 

I 

6 4 

36 

5 7 10 

— 10 

0 

— 10 3 

Nitrate of lime .... 

I 

9 6 

38 1/4 

4 19 9 

I 3 

I 

— 4 4 

Sulphate of amiiioiiia . 

I 

16 II 

37 3/4 

5 15 d 

— I 

0 

— 16 8 

Cyanamide ' 

2 

2 0 

40 

4 12 5 

— 8 

8 

I 5 8 


These figures show that c^^anamide and sulphate of ammonia 
gave the best results, nitrate of soda and nitrate of lime having 
probably been carried awa}^ br*" the heavy rains of the year (1910). 
Tlie same year, Saillard (5) obtained like results \vith sugar beet. 
The following are his figures: 


yield per ac. Sugar per ac. 



lbs. per ac. 

tons cwt. 

cwt. 

Nitrate of soda . . 

. . 267 

10 13 

33 % 

Cjmamide 

267 

10 10 

33 % 

Nitrate of lime . . 

0 

00 

II 2 

35 


Experiments in Spain. — Marti and Maylin have conducted 
a series of remarkable experiments in , the irrigated soils ' of the 
expet imentah Farm School at Valentia (6). The foliowiiig^ average 
results have been obtained from three different experiments : 

Wheat 


Nitrate of soda. . . . 

Onions 

cwt. 

352 % 

Grain 

cwt. 

II %-i 3 

Straw 

cwt. 

21 3/i -28 % 

Rice 

cwt. 

Nitrate of lime .... 

364 

— 

— 


Sulphate of ammonia , 

375 

10 ^ 2 ~I '2 ^2 

20 3/4 -28% 

d5 Vz 

Cyanamide . . . . . 

356 % 

10-12 14 

20 %-27 3/4. 

64-66 


The chief conclusions' bearing on the case under considera- 
tion ate : . 

i;' Crops of slow growth, or of a long vegetative period, use 
cyatiamide 'to the same, if not to., a greater, extemt than sulphate 
of ammonia, 

2, On the other hand crops of rapid growth 'use cyanamide; 
to a less extent' than ■'sulphate' of' ammonia, owing to the slower 
nitrification of the former. . 

Special " Crops. — The use of , cyanamide, is ,ot special interest 
with reference to the improvement and cultivation of' marshy and 


CerniaHy 



MANURES AND MANURING 






peat],' soils and also witli reference to certain special crops, sticli 
as woody plants and rice, a point hitherto little considered. 

As regards the tise of cyanamide in peaty soils, Professor Tacke's 
researches are of great importance. The3y were carried out at the 
Moor-Experiment Station of Bremen (7). 

First come two series of comparative experiments in soil already 
cultivated, and in improved soil : 


Oats . 

Cultivated soil Improved soil 


No nitrogen 

Nitrogen 

grain 

cwts. 

9 y 2 

straw 
per ac. 

14 3/4 

grain straw 

cwts. per ac. 

3 3/4 5 34 

Nitrate of soda . . . . 

40 

19 

29 3/4 

16 

23 3/4 

Nitrate of lime . . . . 

40 

— 

_ 

iS 

26 % 

Sulphate of ammonia . . 

40 

16 y 4 

27 % 

15% 

22 Vi 

Cyanamide 

40 

15 3/4 

26 

12 

18 y 4 

Eime-i'iitrogen 

40 

15 

24 

12 3/4 

18 Vj 


The following are results obtained in a sandy heath soil : 


No nitrogen . 
Nitrate of soda 
» » » 
Cyanamide 


20 ibs. nitrogen . 

40 » » 

20 » » 

40 » » 


Oats 
per acre 


grain 

Straw 

8 % 

II 

II 

15 3/4 

12 % 

19 3/4 

Vi 

17 

12 

17 y 4 


The C3miiainide was applied 14 da3?’s before the sowing. 

H. V. Feilitzen confirms that in peaty soils with little nitrogen, 
cyaiiamide is less efficacious than nitrate of ' soda, and that as a 
rule cymnide nitrogen is of less effect than- nitric nitrogen. 

The experiments were carried out at the Experimental Station 
of the vSwedish Moor Culture ,Societ3’'’ at Flahult (8). In these' the 
'action' of cyanamide,, produced 30% of the yield of grain obtained 
with nitrate of soda and 50 % , of the yield 'of" strawx The time of 
its ■ application was immaterial. ■ ' 

For woody plants, as was to - be expected, cyanamide has gener- 
.all}^ given satisfactory results. A series ' of ' experiments ' ■ recently 
carried' out in the most important viti'cultural zones of Piedmont (g)", 
has proved the value , of, ''cyanamide for' vines. In an' experiment 
made "on..' groups of 150 vine sto'cks, treated", with. 66, lbs. of manures 
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containing an equal atnount of nitrogen, the following results were 
obtained : 


Gri',v,pes 

i!roit'i :i5o StcK'ks 
ibs. 


Nitrate of soda ........ 475 

Cyanamide 343 

Control 382 


111 the three lots the percentage of grape-sugar was 17. 

It seems now well established that cyanamide is suitable for 
rice. Already at the Hawaii Agricultural Experiment vStation the 
advantage of a nitrogenous manure for rice had bee,n proved, and 
the relative superiority of sulphate of ammonia over nitrate of 
soda (10). At the same time the advantage of cyanamide was also 
proved, the excess over the controls being : 


Sulphate of ammonia . . 37-67.7 % 

Cyanamide 15.S-33.2 % 

Nitrate of soda 6.4-19 % 


These results have been confirmed by the experiments carried 
out in Spain, as above described ; and they are also confirmed by 
a series of experiments made on a large scale for the Experiment 
vStation of rice culture at Vercelli (ii). The results per acre were 


as follows : 


Manure 

(besides mineral supeiR, 3 V* cvvt.) 

return, less cost 
of ij-iam,tre 
£ d 

,H:'oofvS and lioras, 210 lb 

m 1:3 7 

Sulphate of aminouia, 145 ll>. .... 
Cvaitai-iiide, 'i:86 lb 

:ro 1 7 t) 

IQ 1:0 <-} 

I:loo'fe and .horns, 89 lb ^ 

S'Ulpliate of ammonia, 74. lb. . , , ^ 

1 1 1 5 


As the cyanamide and. sulphate; of, ammonia are practically of 
equal value, the rice -cultivator may use either according to liis 
convenience.. 

Use in Practical Agriculture. — As a whole the , practical 
results obtained, by Miintz and .Nottin have been -confirmed. -.It 
appears certain that cyanamide does' not injure germination, 'at' least 
when a normal amount- is applied.- 

If a larger amount 'be used,, it woitlct be'- w,ise to-, drill' it; iti 
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bef re sowing, as the following results, obtained by Prof. Tacke, 

sliow : 





Oats, 

cwts per ac. 


Calcium c^^’anamicle 

grain 

straw 

20 

lbs. nitrogen, 

14 days before sowing . 

11.60 

17.10 

20 

» )) 

S » » 

1143 

15.87 

40 

)) » 

with the seed 

■9.94 

13.61 

40 

» )) 

14 days before sowing . 

11.96 

17.28 

40 

)) )3 

S )) )) » 

1^-34 

16.03 

40 

)) » 

with the seed 

10.09 

14-52 

Moreover, even 

as a top dressing, cyanamide 

appears to give 


good results, wlien used in normal quantities of from i to 2 cwt. 
per acre. 

In tlie experiments made at Woburn the calcium cyananiide 
used as a top dressing slightly burnt the leaves of the oats, but the 
plants quickly recovered. 

In any case there seem to be no drawbacks in connection with 
woody plants. Recent experiments conducted by the laboratory 
of agricultural chemistry at the Higher School of Agriculture in 
Milan appear to have demonstrated that cyanamide, if used with 
due precaution, lias no harmful effect on the growth of the olive (12). 

Further, from the latest experiments, the general rule may be 
deduced that cyanamide, to give a satisfactory result, requires soils 
with siifiicient clay (16) (17), especially if they are poor in lime. 

A recent result of two series of experiments carried out under 
very different conditions, points to the desirability of its being ap- 
plied together with other nitrogenous- manures. 

In fact, ill the experiments made in vSpain and described' above, 
the best results were obtained with wheat as follows : cyanamide 
was applied in the autumn {g lbs. of nitrogen), the wheat was then 
sown, and in the spring nitrate of soda (18 lbs. of nitrogen) was 
applied. Also at the Central Institute for Agricultural Experiments 
in vStocklioliii, where experiments- were made in pots, the best re- 
sults were obtained with oats, when a mixture of two parts of 
cyanamide and one , part of nitrate of lime was mixed in, before the 
seed was sown. 

The yield in ' grain was more than half as much again as that 
obtained with nitrate of soda. Next in value to this : came a, mix- 
ture , in. which the -cyanamide ■ .and nitrate of lime -were equal. These 
facts -merit investigation , by. further experiments.',' . 
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I,astly one of tlie greatest pra':"tical difliciillies is tii;:'" fact tliat 
liiiherU"'# no iircdiict b.as e'ver been stip|:')lied of a ct:?i]staiit itniforni 
i| 11 nJi anci sucii as to ■ eoiriplete sartis'factioa as 0, good iiia- 
iitire and easy 1:0 s|,}rea,<l (14). Hence it is tliat tliis iirodiict is al- 
ways under discussion, wliereas calcium cyananude of good quality 
would constitute a possible nitrogenous fertiliser, if wisely used and 
preparexi in suck a way as pieawai/t injtixy to the liealtf' and sigiit 
of tlie labourers wiien spreading it. For tliis purpose d is advised 
to mix with, tlie c^ainamide atiiinal, vegetable, or mineral fats, in 
small proportions, sufficient to hold tiie powder (iS), 

Passing over provisioualli^ the question of tlie industrial trails- 
formation of cyanaiiiide into ammonia, we may say in conclusion 
tliat iiianufactiirers skouid at present direct all tlieir efforts to 
supplying a product wiiidi is uniform and ea?*y to applin 

GknkraIv Conclusions. 

1. Ill principle, cyanamide nia}?' be compared witii sulpliate 
of atiiiiionia as a manure, its value varying from 60 of tliat of 
the latter to more than loo %. 

2. For certain crops the maiuirial value of cya.nairiide exceeds 
that of nitrate of soda, and is practically equal to tliat of sulphate 
of aiiiinonia, as for instance for rice.' 

3. Cyanamide gives the best results in fairly good soils, par- 
ticularly' clay soils relatively poor in lime and nitrogen. It is un- 
satisfactory for poor sandy and marshy soils. 

4. Although its caustic action on herbaceous plants is gener- 
ally only temporary, it is desiralile 1:o drill in tlie cyaiiatiiicle to 
a depth of from 2 to 4 in, two weeks before sowing, rather 

to use it as a top-dressing. 

5. Tlie amount used, should be fxoin 22 to .jd 1 I,)S. of nitro- 
gen,' tliat is (at 20 %) I to 2 ewt. of cyanamide per acre. 

( 3 . ,b: is proliably ve,ry desirable to turn iti a i,r.iix:tt;ire of. ni- 
trate (')f linic and cyaiiamide in t!ie aiilmmi, c.}r else t:o tiim, 'iri, t:Iie 
cyanamide in the aututan, and spread the nitra.te as a "top "dressing 
ill spring. ■ 

7. Tlie best ' time for application appears to be iiefcue or iin- 
mediately after rain. 

8. In applying it. all lumping should be avedded. , It iiiust' 
be distributed with the greatest possible regularity, and intimately 
mixed with the soil. 

9. The product supplied by the market must' 'be as uniform 
as possible ; ' and it is desirable that it '.should be, treated', with a' 
small percentage of fatty substances. 
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W.iLSON, James; (,IJ. vS. Secretary of . Agriculture) . Fertiliser Ke-, 
sources. — Report of the Secretary of Agriculture, ipjjppp. 162 
(106-10S). Wasliiiigtoii, 1911. 

The United States Governnient' ■■ having considered, the ' ques- 
tion of fertilizers to be one of j)ublic importance, as bei,i 3 ,g bound 
up vvith . industrial and ' commeiciar interests, has taken , part of the 
responsibility of vSuppl^dng' them into: its ■ own hands.. .' Tlie' question 
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lias two sides, both of 'which are being cateftil'Iy considered b}-' . the 
Miiiistry of Agriculture: 

1) To find fresh sources of fertilising substances, exfdaiiiiiig 
tlie ways and means of preparing tlieiii f(.)r agr,itaiJ/l:tiral use. 

2) To make known the \mlite of clieiiiical iiiaiiures wlieii 
wisely adiiiiiiistered. 

As an aid to tiie solution of tJie first proliiem, tlie Itist Session 
of Congress voted funds for tlie exploration and iiivestigatioii of 
possible natural deposits of fertilising materials. 

During the first six months thus emplo3red tlie discover}" was 
registered of certain areas at present productive, and of others 
secured for future use in the extraction of pliospiiatic iiiiiietais. (i) 

At the same time the investigations provided excellent food 
for study in the way of improvement in tl'ie nietliods of extraction, 
manufacture and sale of tlie various 'products (2), And it seems 
besides that the discovery of new deposits is Ixintiiiually being an- 
iioiiiiced and that tlie resources of pliospiiatic niiuetals hitherto 
known in the United States are sufticient to 'reniove all fear of tlieir 
becoming exliausted. 

As regards nitrogetious fertilisers, altliough attention lias been 
drawn to possible deposits of nitrates in tiic arid and semi-aiid 
regions of the United States (3), still, when they do exist, they 
are either too small to be utilised from ’ a commercial standpoint, 
or too inaccessible to means of transport or maiiiifacttire, or else 
are of doubtful economic value. But, altliough the utilisation o?; 
sucli deposits is still an open c|uestioti, it is nevertheless wortli 
while to take their existence into account. .Aniotig i)tiier iiivestiga" 
ted sources of nitrogenous fertilisers, it seems there is a strong 
teiidenc}' to introduce coke stoves into tlie principal caid::H:i;o,ife:rotis 
regions; so tliat considerable (,|uan.titvics of sti.l'pJ:iate of auitiiimia,, 
liitiierto unnoticed will be rendered- available for use. 

Special interest lias been shown in tlie study of |)otassic nia.- 
imres, ' in consideration' of the fact of depending 01-1 tlie German 
product and; tlie obvious advantage of one that i,s local i'lnc'i .Atne- 
xican. The following are considered to be among tlie possible sources 
of potassium 

a) The, immense accumulations of saw-dust i,!i' -tlie ti tuber- 
producing regions. 


(1) See B. Aug.-Sept Oct. X9ir, No. 3520. 

(2) See i?.- March, xgxr. No, 776. ■ 

(3} See B. Feb. 191:1:, No. 309, 





MANURES AND MANURING 


659 


h) Tile reiuse of sugar-factories. 

c) Water used in washing wool. 

d) Possible deposits lying below existing deposits of rock- 
salt, or under the present surface of dried-up seas or lakes. 

e) Natural silicates of potassium. 

f) Seaweeds. 

The three last sources are worthy of special consideration. 

The basins of dried-up regions are now explored by Govern- 
ment agents for the purpose of taking note of possible surface de- 
posits of potash, or nitrates. 

With regard to natural potassic silicates, extensive deposits 
of them exist in the United States, such as feldspars, glauconites, 
leucites ; and the chemical laboratories of the Ministr}^ of Agricul- 
ture and of Agricultural Institutes, as well as private enterprise, are 
ail making serious enquiries as to the possible methods of extracting 
potassium. But the amount of energy required to separate the 
chemical combinations of such materials and extract the potash, is 
so great that for the present at least it makes the production pro- 
hibitive. Only the very cheapest form of energy, whether gene- 
rated by electricit}' or heat ; or the production of secondary pro- 
ducts of low value (cement) (i) can render it possible for potassic 
silicates to be utilised commercially. 

But the most promising source ■ of potassium is that of the 
immense extents of seaweed (kelp) along the Pacific coast. From 
the careful estimate ' made after the earliest investigations, this 
growth of seaweed apparently covers an area of 100 sq. miles (2) 
and is capable of yielding i 000 000 tons of chloride of potash worth 
$35 00,0 000, about three times the amount of the present importa- 
tion' of salts of potash. And the development of this growth would 
ill nowise be compromised by the present crop being gathered. 

Besides this, i'linumerable other areas of similar nature remain 
to be investigated and made known. With regard to the methods 
of' gathering and treating the raw material, there are still many 
mechanical difficulties to overcome; but the fact; certified by public 
laboratories, that iodine and other useful .products may be 'ex- 
tracted from the seaweeds under consideration, will pave the way 
for their being gathered for the extraction of potash. (3) 


(1) B. HerstKin. Potash from Feldspar. The Journal of Industrial and 
Engineering Chemistry, Vol. 3, N® 6, pp. 426-428; Hasten, Pa. June, 19x1. 

(2) ' In the bays of the north-western 'part,, of, the State of Washington. 

,'■■ ■ ■ (3)' See B. Jail. '191.1, No. 69.-',” ''{fiij „ 
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Tlie report of this work ends b}'’ pointing out that tlie certified, 
facts of possible resources of fertilising matters in tlie United Sl;a;tes 
and the ever inej, 'easing .need for tliem render the eveiitu.a,i utility 
of siicli investigaiions so great that the cOvSt is iiicoiisiderabie ; 
conseqtieTitly .it is well worth while to provic.!e ample* ftinds for 
their con tin uati on . 


A G :R I C U I, T U R A BOTANY. 

CIIEillSTRY AND PHYUD.>lvOGY PA ANTS. 


BiRcniBg Kajanus. On tiie Geraiinalicm Energy of Red Clover Seed.. 

(t„,!ber die Keinienei:.iergie des Rolkleesameiis) . — 

lichc Jahrbilcher ; Zdlschrifi fur wissimscJtcifiliche Lafidwirtschafii 

Band XRI, Heft 3-4, pp. 527-533. BeiliiD X911. 

This article gives an account of the results , of inudi research, 
and of many experiments undertaken for the purpose oi ci,,cte:r,ti:t.iiii,ng 
.whether the different ■coloration -of the seeds of red, clover lias any 
relation to their power of germination. 

Of each' type' of red clover three lots of seeds were selected: 
violet, yellow and l)row,n respectively, each containing 200 seeds which 
were placed on germinating beds of filter-paper a, rid liliese were 

covered wit,!], bell-glasses perforated at the tof.) ]i!id, kept ,inoist by 
iiiea.ns of wick placed in a vessel of water, Tl,,ie le]ii,i|:,)C'‘r:rt'it:,re \’vas 
kept between C and, 30^'’ C. Tlie data futiiisised hy these exper- 
iments are incorporated in a. table, and tlie resiil'ln m;:iy l„)e stun- 
iiiarizec! as follows: 

,i. Violet seeds are nmeh lieavier tlian yellow or brown, 

2: Brown seeds have less germinating pownr than v,iolet and 
yellow,. 

3, ',I,howii ' and yellow seeds do not differ iniicli in neigiit. 

4. Yellow .and violet 'S^eecls germinate almost ca'jiially wUl!, but 
the yellow seeds, are always ■ somewliat inferior , t(^ t,l,ie v,iolet. ■ 

The percentage of hard seeds varies g,;t:eatly, but iJie liunihatr 
of such seeds is,, , on an overage, least among the violet, and gre'a;test 
ariio.n,g tlie brown, which explains tliC' fact that tlie latter i;erniinute 
mticfi, ,i,!.iore slowly. ,No definite relation .however ufiijears to exist 
bel:w'eeii vveird.it. and ginraiinatirig' piiw-er ; the yellow sr*c?ds which rvere 
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ligliter than tlie violet, nevertheless, germinated in five cases faster 
than, the latter. 

Other experiments made with seeds from different localities 
show that germinating power and the percentage of hard seeds are 
very variable and, apparently, have no connection with the colour. 

The slow geririinatioii of the brown seeds doubtless depends 
upon a ciieniical change in the testa. It cannot be absolutely denied 
that there is some correlation between germination and colour, since 
the former depends, not only on the anatomical structure, but also 
upon the cliemico-physical properties of the testa. 

What these properties really are, and their relation to colour, 
cannot 3’et be determined with certainty. 

Pantanelli, E. and Severini, G. The Ainmoniaeal Nutrition of 4 m 
Green Plants. (Ulteriori esperieiize sulla iiutri?.ioiie aiimionia- 
cale delle piaiite verdi). — Le Stazioni sperimentali agrarie iia- 
liane, Vol XEIV, F. 11-12, pp. .873“9o8. Modena, 1911. 

Experiments in growing spring wheat and white mustard in 
calcareous sand to the point of seed-bearing and maturit3C All 
the nutritive elements were given to the various cultures in the ' Haiy 
same quantities, except the anions combined with ammonia (chlo- 
rine, pliosplioric, succinic, tartaric, citric); further the experiments 
were carried out with carefully sterilized soil, so as to exclude any 
possibility of nitrification. 

The results obtained confirmed the previous exper.'ments which 
were made with 3mung plants and which led to the following gen- 
eral conclusions : 

i) Nitric nitrogen, in the case of wheat and mustard, caused 
the niaxiiiiuni vegetative growth (stalks, leaves, etc.) but some- 
ti.iiies one amnioiiiuin. salt, sometimes another, had a greater effect 
upon the production of seed. 

The injurious effects of the exclusive absorption of amnioiiiuiii . 
were caused by the salt of the strongest mineral acid, the chloride; ' 
the citrate had the same effect in the case of the mustard. , The. 
diammoniuiii pliospliate again showed its- .great nutritive value, 
which ill the case of the two plants, was little inferior to that of," 
the nitrate, ■ 

The three soluble organic ammonium salts gave rise in the ■ 
case of, .the wheat to good fructification and, to. a' fair .vegetative' 
growth;, they were not so'. beneficial : .to the mustard, by which, even, 
the, citrate was not assimilated.-, ■■ 
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Tile four itisolttble double salts of amuioiiiiim (witli magiiesitiiii,, 
calciiiuu ferrous iron and manga uese) also proved to be of iiiiich 
iititrit;ive bc^iiefit to tlie wheat, but they had less effect upon the 
niiistard, especially with regard to vegetative developiiiciit. Fur- 
ther, tijis plant made no use of the anirnoniuniniiagiieshiiu plios- 
piiate. 

The reasons of the different behaviour of tlie two plants are: 

a) The weaker acid secretion of mustard roots, wliicli liind*" 
ered the action of the insoluble phosphate. 

b) Iva;rge reserves in the wheat grain and the development 
of a, strong root-system, which produced a need of nitrogen aiiid 
caused the rapid disintegration of l:h.e solid components of tlie soil. 

2) The best utilization of nitrogen in the formation of dry 
matter by the wheat proved to be obtained witli organic salts of 
atmiioriiurii in the first place, with insolulile i:>liospi:ic;ites of aiiiiiioii- 
iutii ill the second, and lastly with tlie nitrate, to wliicli, from 
this point of view, only aiiimoniuni pliospliate and finiiiioiiiiiiii 
chloride proved themselves to be inferior. 

The nitrogen content varies generalb^ inversely to tiie develop- 
ment, and the large amount of this element was the i.iuiex or a 
cause of sterility in wheat. Tlie mustard was able iriake more 
use, of nitrogen absorljed in the animoniacal form than in the nitric 
as, far as the dry matter of 'the vegetative parts was concerned, 
and this plant produced with the' former a much larger ii'Uantity 
of seeds rich in nitrogen; but as the mustard grews more rapidly 
and develops more before bearing seed, when supplied witli nitrate, 
it follinvs tiiat the absolute aniount of riitrogeii a'b3(:>rl:)ed, and of 
dry ina;tl:er produced, is grcriter in this case. Soluble i;)!:'i<)s|:)Jiorti,s and 
' tile ()rga.!iic salts of ammonium promote the foriiiiiticiii of albumen 
more readily than nitrate in botli, miheat anc'l. niiistard. 

3 ) T'!;io absolute quantity -of water wd'iicli, is tra.!is|iired vii/ties 
ill proportion to the developmc^nt of tlie |>lani:. 

The transpiration unit, tliat is to say tiie (,)f watei:' giveii 

off by a given mass o.f the tranv-piratirui e;rga:i:i, depeiids on tlie 
activity of root-^absoriitiom 

Thus, chlorine in the' case of tlie wheat, anxi the organic add 
radicles in that of the mustard, were alisorlied more slowly tliaxi 
ammoiiiuin and 'caused ai: increase ,of osmotic pressure, ' thus lowe 
irig the root-absorpt.on and, as a result, decreasing the , tr'aaspir- 
ation. 

The utilization, iii' the construction of organs, of the water ab- 
sorbed was geiieraily better 'when the plants ' were iuriiis'lied with 
aiimioniacal' nitrogen. 
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4) To sum tip : aiiimoiiiacal nitrogen has, in itself, a higher 
iiutritive value tlian that possessed by nitric nitrogen, but it can 
only be utilized under the following conditions, when : 

£i) the amnioniiiiii cation is absorbed slowly by the roots ; 

b) the ratio between the rates of absorption by the roots 
of aiiimonium and of the accompanying anion approaches i ; 

c) the anion itself has a nutritive value. 

The two last factors have naturally a specific character. Fur- 
ther experiments are being made with fewer compounds of ammon- 
ium and a greater nmnber of species of agricultural plants. 

The researches were carried out ■ at the Botanical Institute of 
the Royal Institute of Agriculture, at Perugia, and the analyses 
were made in the Royal Station of Plant pathology in Rome. 

Bkrnandini, F. and Moreeu, G. Ob the Physiological Mole of 4% 
Magnesium in Green Plants. (Sull'ulficio, fisiologico del magiiesio 
nella pianta verde). — . Rendiconti della Socictd Chimica Italiana. 
vSerie II, Vol. Ill, Fasc. XIII, pp, 349-353. Roma, 25 Gen- 
iiaio 1912. 

In a preceding note, it was shown by one of the authors that 
the assimilation of phosphoric acid by green plants is determined 
by the relative aiiiounts of magnesium which have been absorbed Italy 

lime 

ill conformity rvitli the ratio — — : phosphonis pentoxide, 

magnevSium 

which is present in the economy of higher plants. 

Ill a more recent note on the composition of the rice embryo (i), 
after having drawn attention to its high content of phosphorus in 
the form of phytitie, the writer shows, from data obtained from 
analysis, that tlie pliytine in the- rice e,nibryo is in the form of the 
iiiagiiesimii salt of phytic acid, although usually considered to be 
the, niagnesitnri-calcium, salt. 

The presence of relatively large quantities of phosphorus in the 
form of the 'magnesium salt of phytic acid, , which is easily hydro- 
lised by enzyme action, leads to the conc.Iusion that phytine is the 
form in which the plant stores up the reserve of phosphoric acid 
which is transported in the form of magnesium phosphate. 

In the present researches, the investigators observed in wheat^ ' 
germinating in darkness, ' and also in light, the evolution of organic 
phosphorus and that of magnesium compounds hi' the form 'of salts ■ 
of organic and inorganic phosphorus.. ' ' _ 


(I) See B. 'March, 19x1,/ No. 738. 


{Ed.). 
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From analysis, t!ie following results were obtained : 

1) During germination' in darkness, the pliosplioms of t'iic. 
compomids of organic pliosplioms, known as pliosphatides, and lii^^ 
phytic pliosphoriis, continually decrease, and the destruction ol* tlM,;; 
pliytine follmvs the progress of enzyme action : at tJie same tifinn 
the phosphorus soliil'ile in i % liydrocliioric acid remains relatively 
constant. 

2) In germination in darkness, the magiiesium soluble in 1: 
hydrochloric acid remains relatively constant, while tliat wiiic'li is 
soluble ill water increases with the decrease of ' the phytic plios- 
plioras. 

3) In germination in light, when the yotitig plant begins to 
become green, the phosj)horus in the form of plios]>hatides com- 
mences also to increase, while the phytic i)}iospiioi:us doet; not ; 
under the same conditions, tlie magnesium soluble in water iticrea.ses 
at first, but begins to diminisli on the appearance of tlie chlorcv 
phyll. 

Thus it is proved, tliat the transport of reserve phosphorus 
to the parts where it is utilized, and where synthesis takes 
is effected by means of the magnesium, ■ sliowing that the latter 
plays a very .important part in the economy of the green plant* 
T.lie .magiiesittm renders the phosphoric acid, transportable, and carries 
it from the reserve store to the places where 'synthesis is carried 
out, where this acid 'is 'utilized in the' formation of the plastic 
phospho-organic substances which constitute tlie cell, , the 

magiiesiu'in is employed in the construction of the chlo'ropliyll mo- 
lecule. 

S'EIJSCTION, 

InvHN, I). A €(iiitrib!itio.!ri to the Question of eofrelaticin in Bye, 

(Ein , E'eitrag zur Fnige. det Korrel at ioneii bei .Roggen). ■ iliu- 

■ sirieote ZeiUing, 32. Jahrga;fig,bN'r. 3,, p|). 

y Berlin, ,10* Januar 1912. 

. Except , in , the case of the sugar-beet, we liave, a,t present, 
far as ■ correlation in cultii-ated plants is concerned, to rely chiefly 
upon ' 'hypotheses, - 

" The clear establishment of 'the existence of correlation, "aiicl tlie' 
relation between correlated eha'racters is of great iiiiportaiicey not 
only from the scientific' standpoint, . but aiso from ', the practical, 
Hence .the value ' of , the' present article which j:';ives 'ddie .tcsulte of 
iiunierous researches on the correlative, 'Characters of, rye. : 
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The figures are taken from the breeding registers of C. Krafft-, 
Bitir and refer to Zeelaiider rye, which this investigator has improved 
by means of a system of individual selection carried out for ten 
years. The extraordiiiarv" tendenc}?- to variation shown of late ^^ears, 
and the correlation, (visible even to the naked eye) between cer- 
tain iiioipii-ological characters, caused him to investigate the data 
iiiatliematicaily. Imr .the year 1908, the figures refer to 62 plants 
divided into three groups according to length of straw: i) short, 
up to 140 cm. (55 in.) ; 2) medium, 140- 150 cm. (55 to 59 in.) ; 

3) long, more than 150 era. (59 in.). The relation existing between 
length of straw and other characters is shown in table No. i. ' 

Teiigth of straw is accompanied by longer ears, more iuternodes, 
increased weight of grain per ear and per thousand; while on the 
other hand, the total weight of the plant, the number of haulms, 
and the w^eiglit of grain per plant diminish. In 1909 there was 
more material at disposal. The data refer to 132 plants, divided 
into three groups, according, to the length of the straw: up to 
130 cm. (51 in.)',* 130-137 cm. (51 to 54 in.) ; above 137 cm. (54 in.). 
The, results (see table) e.stablished clearly the relation between 
length of stalk and number of grains per ear, wdiich could not be 
done with certainty the preceding year. 

The researches conducted in 1910 and ' 1911 led to the same 
conclusions. 

When from the material used in' the four years, we take the 
average of each of the three' groups, the correlation of the single 
characters comes out clearly. 

Increase in straw-length is directly correlated with : 

1) lyength of ear. 

2) Nm:o.ber of iuternodes. 

3; Weight of' grain per ear. 

4) Number of grains per ear. 

5) Weight of 1000 grains.- 

While the following characteristics are in inverse, relation to 
the strawdengtli : 

1) Weight; of plant. ' 

2) Number of liaulms. 

3) Density of ears. 

4) Weight of grain per plant. 

5) .Percentage; of grain. ■ 

It would be interesting ' to " find . out whether,, these , facts, -also-; 
- apply to other cultivated .types of rye;. experiments in, tMs,, direction,: 
would, -show whether ,the -.above, mentioned correlation applies,-,, only'" 
to '',^,:Zeelaiider. 'T' ■■or admits '-of, a- more,' "general application.,' 
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Cook, O. F. DiiEorpMe Leaves of Cotton and Allied Plants in Me- 
lation to Heredity, — U. S. Dept, af Agric., Buremi of Plant 
Industry, Bull. No. 221, pp. 59, figs, 17, pis. V. WasMngton; 
November 22, 1911, ■ 

The most important of the general facts or principles of he- 
redity that may be illustrated by the phenomena of dimorphism is 
the fundamental distinction between expression and transmission. 
Unless this distinction is appreciated it is impossible to understand 
the measures of selective breeding that are required to preserve the 
uniformity and maintain the agricultural value of superior varieties 
of cotton and other seed-propagated crops. 

The facts of heredity that promise to be of most value from 
the standpoint of agricultural application are facts of expression. 
Even without determining the mechanism of transmission it is pos- 
sible to investigate the effects of breeding and environment upon 
the expression of characters. . 

If there were a complete correspondence between expression and 
transmission, the characters of a pure-bred uniform variety might 
be expected to remain fixed for all time, and further selection 
would be entirely unnecessary. But in reality such is not the case, 
and the appearance of new characters is frequently recognized, even 
in plants reproduced vegetatively. 

The development of any individual plant may be viewed as a 
progressive change of expression of characters, the juvenile charac- 
ters giving place to the adult; but the changes are generally so 
gradual as to suggest 110 analogy with the Mendelian form of defi- 
nitely contrasted alternative inheritance. In the case of cotton and 
Hibiscus, however, it appears that Mendelian relations exist in 
cliaracters that are also subject %o abrupt change during indivi- 
dual development. The same characters that show contrasted ex- 
pression in Mendelian hybrids may.be as definitely contrasted, in 
related plants, in the growth of each individual Mendelism,, like 
the dimorphic differences, may be looked upon as representing al- 
ternative expression of characters. ■ 

A very pronounced example of dimorphism of leaves has been 
observed in Hibiscus cannabinus, the so-called. Deccan hemp^ in 
Egypt. The leaves of the upper part are deeply tripartite, while the 
lower ones are entire. These variations .show a, curious parallelism 
with those in cotton: the ordinary Upland varieties have entire leaves, 
while, the Okra."' varieties have. them ■ deeply trilobed,. ,' '''U 

^ The' 'Hibiscus leaves show a' ..'very , abrupt' transition from,,' .one:' 
..form tO' the "Other; and it'has' been found- that' Mendelian segrega-" 



668 


sKi^Emoisr 


tioii of tile broad and narrow 10x1x15 of leaves occurs in ' the ■ second 
generation of crosses between varieties of cotton ■ representing the 
two types of leaves. The lienip plants with the two kinds of lea\a;is 
represent a segregation of characters among' the iiiteiniode members 
of the same plant. It is possible that the different forms of the 
leaves may be ' connected with, the fact that there is a difiereiice of 
function among the internodes of the stalk. 

The . iiitexnodes of the upper- part of - the stalk produce fruit or 
fruiting branches, while, those of the lower part do not. Some of 
the lower internodes . of ■ the cotton stalk give rise to large' vegeta- 
tive limbs' with the same ■ functions as the stalk, while ' other i'liter- 
nodes produce onty siiiall abortive branches or none at ■ all. Several 
of the' barren internodes usually intervene between the highest of 
the vegetative limbs and the- lowest of the functional branches, as 
though it were difficult to ch.ange abruptly from one' form of branch 
'to the other. 

In Deccan hemp and the, okra plant {Ahelmosch^s emdenk-is) 
the fruits are borne directly at the axils of the main stalk without 
the intervention of fruiting branches. It may be that the divided 
leaves indicate in advance the internodes that are to produce flowers 
and fruit. The nodes of the; stalks of the cotton-plant may thus^* 
be considered dimorphic because of ■ -the two types of branch , they 
.may produce. ■ 

In Upland varieties of cotton the fruiting branches are pro- 
duced closer to the base of the plant than in the E^gyptian cotton, 
and the seedlings of Upland cotton also begin to produce lobed 
leaves at earlier , stages than Egyptian- seedlings. 

There is then a general parallelism between the leaf-variations 
occurring in numerous species and varieties of cotton and those' of 
certain other plants. ■ . ■ 

The definite changes- of characters involved in passing from one 
form of leaves or branches, to .another are analogous to the a 1 )riipt 
transformations, that take place in mutative variations. 

- Dimorphic differences and mutations s.liow that abriipt, changes 
' 'Of characters axe to be considered as , phenomena of alternati've 
, expression. It is obvious that such .'changes are not determined by 
alternative transmission, as often alleged for Mendeliaii - segregation 
•of contrasted characters. 

The same, Idnds- of .characters', sho'w .dimorphic .specialization in 
individual plants and 'Mendelian- segregation in .hybrids. Dimorphism 
-and' Meiidelism .'-may hoth be' interpreted -as' -phenomena.' pf " alterna- 
tive e'xpressioav': ■ . ; 
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The general interest of such phenomena is in their relation to 
the recognition of .a fundamental distinction between transmission 
and expression as a general law or principle of heredity. , The facts 
of heredity and breeding can be better understood if transmission 
be considered as including the whole ancestral series of characters. 
Transmission inheritance is a comprehensive process, while expres- 
sioii inheritance is partial and 'alternative, different characters being 
expressed in different individuals or in different stages of individual 
development* 

The facts of dimorpliisiii are worthy of being taken into' ac- 
count ill breeding, as one of the means of recognizing variations 
from the standard or ti^pical form of a select variety. 

Though different kinds of leaves or branches represent very 
different facts of herediti^ yet the expression of such characters 
can be influenced by external conditions. Thus it has been found that 
new conditions may seriously disturb the expression of characters 
in 'the cotton plant, even to the extent of a complete suppression 
of the fruiting branches. 

For the purposes of the selection that has to be maintained in 
order to keep a superior stock in a condition of uniformity, it is 
very important to recognize varieties hy the characters of their 
leaves and branches. Indeed., selection by vegetative characters can 
be made even more efficient than selectio.ii by fruit characters be- 
cause it enables degenerate variations to be rec^ogiiized and removed 
early in the season, thus avoiding the danger of , spreading inferior 
cliaracters through cross-pollination. 

Selection is our means of- keeping undesirable characters, from 
coming into expression, but it does not prevent their transmission., 
Even though all the lines of descent, that show , tendencies to the 
expression of undesirable characters be rejected, the - possibilities of 
such expression remain in the other lines and- are likely to be re- 
-awakened if selection be relaxed. One' of the most important prob- 
lems in the selective breecling of cotton and other seed-propagated 
field crops is to make selection more efficient by more adequate 
knowledge- of , the characteristics and 'behavior of the plants, so "that 
deviations from a type can be more easily .recognized and removed 
from the stock' and the exciting causes of such deviations avoided. 
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CEREAL AND PULSE CROPS. 


Oeiva, AiyBKRi'o. Yields of' Wheat In Mountaii Kegions^ (In iiioii- 

tagna si possoiio ottenere delle alte produzioiii di friiniento?) — 

Relazione di un concorso a pvemi fra i coltivatori di frumento 

del Circondario di Borgotaro , [Parma) nedVannata , igiO’^igii, 

I Opusc., pp. 24. Parma, 1911. 

The Borgotaro section of the Travelling Lectureship of Agri- 
culture of Parma opened a prize competition among wheat growers 
of the district in the autumn of 1910, in order, means of exten- 
sive experimental fields to give practical demonstration of the pos- 
sibility of growing profitable crops of wheat in mountain regions. 

The regulations for the competition are here briefly given. 

1. Extent of the field to be not less than V5 of an acre. 

2. The field to be in rational relationship to the artificial 
meadow (lucerne or clover), 

3. The judges will examine the sections in competition at 
repeated, intervals,, as,' well- as being present' at the cutting' ,aud 
threshing of the wheat. 

4. The verdict given will be guided : 

by the rotation adopted ; b) by the preparation of the 
soil ; c) by the manuring ; d) hy the choice and preparation of the 
seed * e) by care in cultivation. 

The stipulation . made by the , promoters of this competition, 
viz. that the average production' should be 20 qls. per ha. (30 bu. 
per acre), was more than fulfilled. 

In the Mid-Apennine district of Borgotaro, in soil of normal 
situation, and fertility, more than 30 qls. per lia. (45 bu. per acre) 
were produced with ordinary care, in 1911. 

These figures and- results give every reason, to consider, the 
question as to the possibility of obtaining , a rich harvest of ' wheat 
cultivated in mountain- valleys even at a height of 800m. (2630 ft.) 
above the sea, to have been satisfactorily answered by proved 
facts. 

The rotation of crops in the Apennines has hitherto been 
limited to the disastrous alternation of maize and wheat ; disastrous 
because 'it|impoverishes the soil, tending to lower ■ the ' production of 
wheat' ,and prevent the production 'Of maize.-,-' This is in fact the 
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rotation of 5 or 6 qls. per ha. (7 ^,4 to 9 bti. per ac.) of wheat, 
which led to the condemnation of wheat growing in the iiiotint- 
aiiis. ' That is why the rotation lucerne or clover (chemically 
manured) and coaai has been insisted on for the Apennines. 
That this change has been beneficial is proved b3^ facts. Wheat 
after lucerne began, more than ten years ago, to produce twice 
the former amount, viz. 12 qls. (17 bu.) which has increased to 15, 
20, and 30 qls. (22,30 and 45 bu.). The preparation of the soil 
for wheat hitherto adopted was a consequence of the old maize 
— wheat rotation; the soil was ploughed in October with a little 
wooden plough and the seed sowm immediately after. But the 
farmers who took part in the competition ploughed or dug the 
ground thoroughly in August-September with what results the event 
proved. The3:^ used two excellent mountain ploughs, Sack W 10 and 
Meiotte 2. 

Tor chemical iiianiiring only two mixtures were advised, wliich 
had long been used with the best results. 

I. For wheat after manured leguminous plants. . 


Superpliospliate (15-17 % P2 Os) ... 2 cwt. 

Nitrate of soda )) 


2. B'or wlieat after non-manured leguminous plants. 


Superphosphate (15-17 % IkOs) . o. - ^ '!4 ' 

vSuIpIiate of ammonia . ■ 3/4 » 

Sulphate , of potash . . . . A . » 

Nitrate of soda . ■ ,4 " 

The varieties of wdieat employed in these experiments were 
“■.RietiA’ and G-entile Rosso'' and to -a small extent '‘Cologna"” 
and ‘‘'Noe' "4 The “ Gentile Rosso'", owing 'to its high yields — 
though it is subject to rust in the valley, botto'ms, is yearly gaining 
ground from Rieti and its superiority has been incontestably 
confirmed .by these experiments.'' 

As regards seed, the local custom is 'to sow^ about no kg. per 
ha. (6 14 P'Gcks per', acre), but in practice the tendency, and rightly' 
so,' is to increase '. this to 120 or 130 kg. (7' or '8 pecks), as oftener 
than not the seed was too thinly ’Sown. . 

Ill face of the extraordinary results of thiS ' competition, it seems 
well ■ to , quote a few figures, 'in. ^anticipation' of, the; objection, that if 
the production' is consid'erable,' -so.,. are "the expenses. ' ■ 
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By the niAmitaiii baseiiokl system '' mezzadria {(.Ji land 
liehi on condition of proprietor's receiving one half of the produce) 
the bulk of the expenses incurred by the landlord consists in 
chemical manure . 

The land-tax and general expenses are always the ■ same ; with 
this advantage, that a high rate of production is maintained by 
■ rational methods for the iinprovemeiit of the soil. The iaiidlorcrs 
maximum outlay for manure is roughly 39 lire per ha, (i8s lod per 
ac,) (i), against a minimum increase of crop, reckoning the landlord’s 
share, of 5 qls. (7 %'bu. per ac.) of grain ; which, at 26 lire the 
quintal, gives a return of 130 lire per ha. (£2.1$ yd per ac.), this 
means a xiiinimum profit of about 70 lire per lia. (£i.Ss 3^? per ac.) 
without calculating the value of the straw. 

There is no doubt, continues the Author, that the profits of' a' 
well' ordered system of agriculture carried on by the aid of oxen, 
would enable small mountain farmers to provide tliemselves with 
all the grain indispensible for their needs : but if this is possible 
and realisable in the future, the present general economical condi- 
tions of these farmers must be taken into account. x\nd it iiiiist 
not be forgotten that if .wheat, which is already dear, has to be 
carried up to them, it will be at considerable cost. 

But besides these special reasons of a social nature, there are 
other undeniable and. peculiar agronomic conditions in' mountain 
regions which render ' them ' more favourable tlia.ii plains to the cul- 
tivation' of wheat. 

In fact the cultivation of wheat in the moimtaiiis Is necessary 
and inevitable. Necessary, because after the breaking up of the 
artificial meadows with their accumulated fertility,' it would be 
difficult to grow any thing else in them but potatoes ; and indispens- 
able for the existence of clover leys, which it is well- known cannot 
thrive for more than two years on the same soil 

It is, further, evident that mountain slopes being naturally well 
drained, are less subject to damp and conseqtient cr3?-ptogai:iiic 
diseases, as well as to lodging, as was shown by these tests. 

The .corn produced at an .elevation of from 600 to 800 111. 
(2000, to .2600 ft.) in the Apennines (at Berceto, Bardi, Caste'hiuovo' 


(i) Superphosphate (3 qls.) 24 lire 

Sulphate of ammonia {50 kg.) .... 15 L 

Sulphate of potash (30 kg.) * . . . . xo » 

Nitrate of soda (40 kg.) . . .. 'lo,; » 
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and Pavallo),, up to the extreme limit of the chestnut zone, is 
wonderful, both as to weight and nutritive qualities ; the crops of 
spring., wheat are especially fine and often finer than those of 
autumn, because the period of vegetation is prolonged by 30 or 40 
days, thus increasing the nutritive power of the seed, just as in the 
case of northern countries, the .classical home of cereals. In fact 
our mountains come within the range of those regions most fitted 
for the cultivation of wheat, in which it is doubtful whether the 
most fertile plains of Central and vSouthern Italy can be included, 
subject as they are to drought and intense summer heat. 

In conclusion, when mid -mountain agriculture is based on arti- 
ficial meadows and pastures (which have a mechanical action on 
mountain soil similar to woods, and like them tend to consolidate 
it) the cultivation of wheat becomes inevitable and indispensable, 
as under such conditions it is possible to obtain harvests as good 
as and even better and cheaper than can be produced in the plains. 

The Cultivation of Earley in Tunis. (Culture desOrgesen Tunisie).— 

La Vie Agricole et Rtirale/Lso. 8, pp. 204. Paris, 20 Janvier ,1912. 

Thanks to the absence of summer rains, Tunis has excellent 
barle3/"S to put on the market, both from the point of view of appear- 
ance and that of preservation. 

The production of bc.rley for brewing purposes can be carried, 
out in tw^o ways : 

1. By growing six- rowed barley selected from the local va- 
rieties and placed on the market with guarantees of homogeneity 
and cleanness. 

2. By the methodical acclimatization of. good kinds of two- 
rowed barleys introduced from their native , countries. 

In either case, the suggested improvement presents three phases : 

. I, Botanical separation of 'the kinds; - 'comparative study -of 
their .cultural value; the search for new^- types, which have appeared 
spontaneously, or are the results of hybridisation. 

This "work ■d.evolves upon the Experimental Station, and has 
largely been .accomplished .as farms the ' six-rowed barleys are con» 
cerned, and is „in process, of realization in the case of' the two-rowed',' 

3. Trials undertaken .in the ■ different districts of Tunis of a 
certain number of pure , races, in order to determine the mostfav.our- 
able conditions for each. 

Researches. as.-to- ■ the .best -cultural xne-tho,ds. and ■ fertilisers , to 
use for' the-, purpose of obtaining 'the -'-highest ';yiekl,: compatib!-e''-,,,^'W 
the -best- industrial properties,- ' : o' 
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This last part of the problem has been studied , by the. Station 
in collaboration with a certain number of agriciilturists* 

3, Commercial organisation, which would make it possible for 
the producers to grouf) together similar lots, and to furnish the 
trade with a homogenous product of determined composition spe- 
cially grown for the purpose to which it is to be applied. 

Mikhaicovskii, R, Influence of Meteorological Factors on tie 
Growth of Oats in tie Year' 1902« (i) (Vliianie Meteorloghi- 
ceskildi Uslovii 1912 Goclana Proesrastanie Ovza). Jurnal Ope- 
f 4 %oi Agronomii (Review of Experimental Agriculture),, G. XII, 
pp. 925-926. S. Peterburg, 1911. 

The results are given of a series, of observations made by the 
Author in the experimental ground annexed to the School of Obito- 
ceask (Government of Taurida) for the purpose of deteiiiiiiiing the 
influence of meteorological agents on the growth of oats. 

The growth of oats is considered to be divided i.uto three 
distinct periods : 

1) PVom the moment of sowing to the appearance of the 
young shoots at the surface. 

2) From' the . sp.routiiig. -of' the young plant to the forming' of 
the'': ears., 

3) From the forming of the ear to the harvest. 

The second period determined the number of stalks, the deve- 
lopment, of, leaves and the increase of organic matter in the tissues 
of, the plant. 

But external growth as well as that of organic substances is 
not determined by time, but rather by factors of a I:)iological 
nature. 

The third period was,- marked by accelerated development and 
precocious maturation caused by high temperature and want of rain 
during, '.the flowering season, -as well as during formation of the 
grain. 

It .was noticeable too, .that, under equally ■ ttnfavour,abk .meteor- 
ological conditions, the plants, that suffered most were those -whose' 
leaves were finest and most developed. 


(i) In spite' of tlie fact that this article .refers to observations made 
a long time, ago, it gains considerably, in practical interest, as .applicable to the 
great drought of last summer over almost .the .whole of "Europe: [Ei.]. 
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In brief the excessive heat and want of rain produced the fol- 

lowing effects. 

1) At harvest-time; 35 % of the ears contained either no 
seed at all .or else it was imperfectly developed. 

2) When the plant began to send up stalks 11.7 % of them 
were destroyed. 

And if we take into consideration that the loss at harvest- 
time, owing to the extreme lightness of the grains, amounted to 
13-20' %, we shall see that the total loss owing to mifavourable 
meteorological conditions reaches 59.7 %• ■ 

The article is illustrated by numerous tables of dates and, curves. 


Hecker, a. IiiueEce of Weather Factors on the Quality of Barley, 601 
Potatoes and Sugar Beet. (Die J ahreswitterung in ihreni Ein- 
iiiisse auf die Beschaffenlieit der Gersteii, Kartoffeln, uiid 
Ziickerruben), — Landwirtsckaftliche Jahrbiicher, XEI. Band, 

Heft 3-4, pp. 417-526. Berlin, 1911. 

The study of the action of weather factors on crops would be 
easy enough if it could be exactly ascertained what are the needs 
ill the shape of light, rain, etc. of cultivated plants. . Gemaiy 

Reliable data in this connection are only available with regard 
to the factor rain ’h and are due chiefly to the investigations 
of Remy. 

The following table relates to barley; the particulars as to 
rainfall are those for Bonn, the climate of which represents the 
average general conditions of Western Prussia, Mecklenburg, " Bran- 
denburg, etc., a vast area where barley is grown for brewing pur- 
poses. ' 


, Periods 

Water requirements 
of Ibarley in tons 

per acre 

Quantity of rain- 
water placed at the 
disposal of the plants 
in tons per acre 

Surplus or deficit ■ 

in tons per acre 

!' ■ ' ' 

From 1 5th March to xst May 

1 

44 

252 

"h 208 ' 

From May to' ist June, . 

,, 45 ^ .1 

336 

■'—,,,128-^';,;, 

Froiii;'i5^^' July to ist August . 

428 

444 

•T rr 
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Taking into account the comparative siiortiiess of the period 
of growth, the water requirement is very higlL especially during tiie 
period of growth in height. 

Thus, while at the beginning of spring, wiieii growtii takes 
place at the expense of the luoisture iield in reserve in the tissues, 
the most important weather factor is temperature, at the end of 
spring and during summer the conditions of growth are directly 
influenced by the quantity of rainfall. The less clear and definite 
the action of any factor, the' more That of other factors becomes 
accentuated and the more difficult is it to judge the effect of 
variation of the different factors. 

The Author regards the nitrogen percentage of the caryopses 
as the index of larger or siiiallet yield and after a lengthy detailed 
discussion of the many meteorological, phenological and statistical 
data, he sets out the following interesting conclusions : 

1. The weather during the last few weeks before ripening exerts 
a decisive action on the quality of malting barley. ' A dry and not 
very wet July is favourable; an over- wet July on tlie contrary 
unfavourably affects the quality of the grain.' Excessive drought 
on the other hand results in incomplete ripening and. increases 
the contents of albuminoids. 

2. Moderate^ moisture,, even less than the normal, accompanied 
by a rather low temperature, is the most certain guarantee of a good 
crop from the point of view of both quality and quantity. 

3. Tow temperatures and a feeble amount of sunlight are not 
detrimental to the formation of a good malting barley. Oiiite the 
contrary, it may be affirmed that cold in June and in July has an 
advaiitageous effect, on the quality a.iid likewise o;;. the qua,i„itity of 
the grain. 

4. Heavy, rain showers, which are generally connected with a 
high temperature and high hygroscopic indications, reduce the 
.contents of, albuminoids. 

5. The bad effect', produced by excessive rainfall in July is very 
■much mitigated when The weather 'at the same time remains cold 
and overcast. 

6. The time of sowing does mot appear to exert any specific 
action on the quality of -.the barley. 
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Influence of weather factors on the quality of potato tubers. 



Periods 

1 Water | 

requirements I 
of potatoes ! 

in tons 1 

per acre 

Quantity of ; 
(rainjwater at ; 
the disposal of | 
the potatoes in ; 
tons per acre j 
(Bonn) ■ 

Surplus 

in tons 

From 15th March to is^May 

■ i 

; ! 

352 

4- 252 

From 

ist May to 15O1 June 

72 

328 

“T 256 

From 

15O1 June to ist August . . . 

292 

444 

- d- 152 

From 

ist August to 30^1 September . 

1 256 

1 388 

-h 132 


From the very many data given, and considerations brought 
forward, by the Author, the following general conclusions ma)' be 
drawn : 

1. Excessively wet weather always influences the quality of 
potatoes unfavourably, especially at the time of flowering, when the 
tubers dovelop and the process of ripening is gradually taking place. 

2. Over- dry weather reduces the quality and quantity of the 
potatoes. The quality especially sutlers when the period of drought 
coincides with the first or second phase of grow^th (July), 

3. Alternating dry and wet weather. A great deal of wet after 
a dry period is dangerous to quality- ; on the other hand the occur- 
rence of drought after abundant rains unfavourably affects the 
quantity of the crop, 

4. Changeable, cold and rainy w^eather during the second period 
of growth (ill- July for the medium and late varieties) does not seem 
to have any disadvantageous effect. 

5. Low temperatures involve- no risk to the good quality, of 
the: crop, if the other factors of growth (rainfall) are favourable. 

t). -Hot, wet weather is detrimental to the quality of the tubers.. 

Influence of weather factors on the properties of sugar beet. 

The following -are the most important - conclusions, drawn-.iroin 
the results of a large number of well-conducted experiments,, --aii'd 
based on abundant data: , 

' I. Moderate rains from May '-to the middle of June, abundant 
from the middle of, June" to the , beginning - of-, August, ■ -moderate' in- 
August,, scarce -in ' September ' and October,. -prod-Uce,,a, -■good--Grop-:o-f 
beet in point , of -quality. " y-- 
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Tlie following table contains the ' particulars of the beet crop 
in Western Prussia and the Rhine, provinces : 


1 

Western Ptusssia 

lilietiish Provinces 


Avei-age rainfall ; 
of 4 seasons i 

in indies 1 

Percentage | 

of sugar 
in beets i 

Average rainfall j 
of 4 seasons 
in indies 

Percentage 
of sugar 
ill beets 

April . . . . ' 1 

5'5 


13-8 

i' 

May . . . , 1 

00 


30-3 


June ..... 1 

14.2 

1 

t 

i 

22.8 


July. .... 

21.3 

I 15-03 

40.2 

12.87 

August . ' . . 

00 


34.6 

1 

September . 

10.6 

1 

4.7 


October. . . 

1 10.6 

! 

i 


34.2 



2. Plentiful rain from June to. the beginning of August is 
indispensable to' a good beet crop. ' It in some measure fosters an 
earlier growth ill bulk of the crop and prevents 'this bulk growth 
from taking place in autumn, that is, at the time when it is desirable 
that quality should play the leading part. 

3. Dry weather in August and September (up to the end of the 
vegetative period) or in ' vSeptember and October (till the harvest) 
improves the quality of the crop. 

4. Wet weather before ripening or lifting, following on a dry, 
hot and sunny season, is disadvantageous to the quality of the crop. 

5. A wet summer produces the same effects as indi,cated 
iu' No. 4. 

6. Excessive rains in August and September or in vSeptember 
and October, and even in October' alone,, are always injurious ; they 
deteriorate the quality of the produce. 

■7. Sunlight and temperature ■ have only a very restricted; effect 
on the crop value,' 
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Lang, Dr, H. Freiiiotirig tiie Growing oi Forage Crops in Districts 
of Small and ilediMm Farms, (Die Foxdermig des Futterbaues in 
Gegenden mit Klein- mid Mittelbetrieb). — Ilhistrierte Landwirt- 
schafUiche Zeikmg, 32. Jalirgang, Nr. 2. pp. 5-7. Berlin, 6. Jan- 
uar 1912. 


Tlie Agricultural Association of Baden and the Chamber of 
Agriculture for Baden i.ii 1911 established an Advising Office in con- 
nection with forage crops, which is combined with the State Seed 
statio.ii of Hoclibiirg,, and is chiefly intended to supply fanners with 
indications in connection with putting down land to meadow or 
pasture. Together with the weekly ' Journal of the Association, a 
question vS.heet is sent out to farmers in, the spring. This sheet 
contains all data wliicli are of importance for the preparation of a 
mixture of seeds for a given piece of land (height above sea level, 
climate, slope, nature and moisture of soil, whether to be put down 
to meadow or pasture laiid, etc.). Farmers desiring advice fill up 
the question sheet and return it to the Advising Office. The latter 
then draws up a list of the most suitable- forage seeds, and, in 1911, 
gave orders to various seed dealers to deliver the seeds in question 
to the farmer. The execution of these o.rders by the dealers leaving 
much, to be desired in many instances, the Hochburg State Seed 
station .will from 19x2 onwards, prepare the seed .mixtures itself' 
and forward them to the , farmers direct.. By wholesale, purchase 
and careful ' examination of the seeds, the Station, assisted by , '' a 
grant from the. Chamber’ of Agriculture,., will be able to supply 
farmers with'seed mixtures both good and cheap. - 

For the promotion of forage "crops,.' the Author also advises, that 
the State should, at suitable points throughout the country, carry 
out experiments in the cultivation of different forage plants, their 
manuring etc., in order to bring home .-forcibly .to 'the' sm,all' farmers 
everywhere, what can be done by skilful putting down and treat- 
.rnent' of , meadow and. pasture: lands, 
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RmiY Prof. Dr. Th. The ¥ake of the AniMal Hye Grass. (Uber de«, 

Wert des einjalirigen Paygrases). — MiiMkmgen ier Deutschen 
LandtciHscJiaji^^^^ 27. Jalirgang,' Stiick 3,, pp. 39-40. 

Berlin, 20. Jantiar 1912. 

Tlie Author conducted experiments on tlie experirrieiital estate 
of the Agricultural Academy of Bonn-Poppelsdorf, on the best 
loam}^ soil free from weeds, during the years 1910 and 1911, \vitli 
a variety of Italian rye-grass (Lolium italicuni) and with tlie so- 
called animal rye-grass. 

In 1910 sowing took place on the nth March; on the loth 
J une the first, and on the 1st and 26th August the second cutting 
was made, and tlie fodder made into hay. The average 30, eld of 
lia3" was 6080 kg. per hectare (48 cwt. ■ jier acre). In 1911: Ita- 
lian and annual r3’'e-grass were sown simultaneously on tiic I4tli 
March; on the 12th June the first crop and on the X5th July the 
second crop was cut for hay-making. The annual rye-grass yieided 
7700 kg. per ha. (61 V2 cwt. per ac.) and the Italian rye-grass 
..,1450 kg. per lia. (35 cwt. per ac.). ■ The qualitr- of the hay in 
both cases was of equal excellence. 

As the growth, of the annual r35'e-grass is exceedingly 'rapid and 
the times '.of 3 mowing about ■ coincide with, those of 'Ted clover; it 
should be valuable for '■ gapping-up clover-leys, especially those' that 
have stood through the winter. 

Wacker, Prof. Dr. An Experimeiit in Growing Siiaimer ¥eiebes 
for Green Foddein (Uber einen Anbativersucli iiiit eiiiigen 
vSommerwicken als Griinfutterpflanzeii). — Deutsche , Land/wirD 
schaftliche Presse, XXXIX. Jalirgang, No. 5, pp, 43-44. Berliiu 
17. Jaiiuai 1912, 

In 1911 a comparative growing* experiment watAcarrixid out' o'ti, 
t,he' experimental field of the Agricultural Academy (,)f 
with',: 

1. Green fodder mixture (consisting of Swedish fodder peaSs 
ordinary summer vetches, ' beans and oats. ^ 

2. Danube, vetches, and 

3. Xonigsberg vetches. . ' ' , 

..The plo'ts'were on fairfy heavy loam, and were "well. in antired. 

'. The green fodder mixture was ' sown' on the 24tli "Aprif ^ a,tid 
the vetches' on the 13th May, under 'favourable coiiditioiis..' "At the 
end of July when the ■ crop -was mo'wn the' following ".yields were 
found per 'acre 
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tons. 

ewt. 

Green fodder mixture. . . 

II 

16 

Dainibe 'cetciies .... 

II 

0 

,lvonigsberg vetches . . . 

■ 8 

16 


Tile green fodder mixture only produced the heavicvSt yield 
because it was sown first. The Danube vetch is nearly free from 
hairs and, for this reason and owing to its good yield, deserves 
consideration for cattle feeding. 


Wright, R, Patrick. Report on an Experiment on the Cuitivatioi 

■ of L'uceree in Scotlaiii! and the Effects of InoeiilatioE (1905- 
1909), — Report of West of ScotJmid Agric. College, pp. 159-170. 
Glasgow, 1911. 

This experiment was primarily designed ■ to determine whether 
the lucerne crop could be successfully grown in Scotland. 

In many parts of the world lucerne forms the most productive, 
the most nutritious, and the most highly valued of all crops for 
the provision, eitlier of green .forage, or of ha}- suitable for con- 
sumption by all kinds of farm stock. 

It does best in dry and warm climates, and the failure of nu- 
merous previous' attempts to grow lucerne in Scotland has been .put 
down to the climate being, cold and wet. ' 

Tile writer of this report has,' however,, grown this plant suc^ 
cessftilly ill his garden, and it also ■ succeeded in 'a series of small 
plots laid out in Campbell Park, Glasgow, where , the soil consists 
of clay. 

■ Tiie Experiment Station at Holmes Farm provided an oppor-, 
tuiii'ty of trying .the growth of lucerne on .a larger scale and under 
fairly, suitable condh^ 

Tlie field on which the experiment was carried, out , consisted, 
of a friable loam, well draii.ied and in good condi,tion. ' 

' The secret 'of the previous failures to grow this crop in Scot-, 
land was at once revealed. It must not, be sown under cove,ring 
crop, ,for it needs ', abundant light and ,air, especially , in' the:,, early 
stages of, growth. ,,, ' '. 

, Conchisiom to be drawn from the experiment 
, I) There is, nothing, in, the' '.climatar,''conditio,im,' of ■ The, West vpf ■ 
■Scotland to prevent /the „successful cultivation of,.'Lhe lucerne , crop ':0,n"' 
/suitable soils.' ',■■ ,'' .,.' ^,/'\'t''V''/'''\''':,,/,'''', 
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2) That for successful cultivation, the ■ lucerne must be sown 
by itself, and not in mixture with other plants or under any cover- 
ing crop. ' ' 

3) That it should be sown in rows, so tliat ii: may be tlior()ii.giily 
cleaned in the spring, of every year. I',Tnless grass and weeds grow- 
ing ti,p between the rows be regularly removed, they will speedihc, 
ill a damp climate, overrun and destroy the crop. 

4) That nitrate of soda applied in annual top-dressing is an 
effective means of supplying the crop with the nitrogen it requires. 

5 ) That the application of a bacterial culture is an equally 
effective, and a much more economical means of enabling the lu- 
cerne plants to obtain the nitrogen they requite. 

6) That a supply of nitrogen, either in the one form or tlie 
other, is essential to the growth of good crops. 

7) That supplies of phosphates and of potash are also essential 
to the production of good crops. 

8) Tl'iat the growth of tiie lucerne crop is a means of enriciiing 
the soil with a large quantity of a highly nitrogenous, and very 
valuable root residue. 


Recommendations, 

As the lucerne crop, is ■■not'. at present cultivated in Scotland, 
the following additional inforination about it may, prove of value 
to farmers who may think of attempting its growth* 

A deep and rather light soil, into which the roots can penetrate 
freely is the, most suitable. ■ . 

Soils ' rich in lime axe .preferable, but' in this experiment,, the 
crop ill a soil poor in, lime gave a yield, on the inoculated plot, on 
an average of 5 years,- of 9 tons 17 cwt. green forage, capable 
of producing .16 cwt. dried 'iiay, at an average cost i,n iiianu,res 
during that period of 2,s.. 6d. per acre. 

The green forage, which is highly nutritive, is moderately 
.valued at £1 per ton, and the. average- re tiiiii 0,11 these live years' 
of £9.165,.' per acre is much .greater 'than can be got with as little 
cost ' from any hay crop at present grown in Scotland. 

The forage may be given to all kinds of farm stock, 'iiiclud'i'iig 
pigs, and is specially , suitable for milch cows. 

, If properly manured and kept. -clean, the lucerne' will 'occupy 
the .ground for a considerable number of years, and it enriches the 
soil in,' nitrogeU' to such, a degree as - will -enable it to produce a" suc- 
cession of good grain, or ■ any -'other. 'crops which, .depend oii' a suf- 
ficient supply, of 'nitrogen,- for their successfuf ' growth.. 
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PuGEiESB, A. The Mataral Meadows of Southern Italy • A Botaii* 
eai, Chemical ani Agrarian Study. — Le Stazioni sferimmtali 
dgrarie italiane, Vol. XI^IV, F, 5-6, 7, 8-9, 10 ; pp. 317-413, 
517-563, 573-668, 733-766, Modena, xgii. 

■Tile Author reminds us that the question of the production of 
forage in Southern Italy is of unusual importance in the. present 
state of agriculture of that region, being largely connected with its 
economic and agrarian conditions. 

For this reason he has collected from nearl}^ all the southern 
regions a large number of forage plants, including 66 samples of 
natural meadow hay, so as to have a pretty complete idea of the botan- 
ical nature of the hays in question and to be able to compare bo- 
tanical discoveries with conclusions as to their chemical composi- 
tion and feeding value, drawn from the numerous analyses made in 
the chemical laboratories of Rome and Modena. 

The following are the chief ' conclusions , drawn from the botan- 
ical and chemical examination of the hays of Southern Italy: 

1. The meadow flora of vSouthern Italy is seen to be remark- 
ably rich in excellent species of forage, while there is no great 
abundance of those belonging to other families. 

2. Tbe majority of the specimens examined, both singly and 
as a whole, show the usual botanical characters found in natural 
meadows, f. a predominance of Grainineae, followed by Legtimi- 
iiosae, then Coiilpositae, Caryophyllaceae, Fabiatae, Umbelliferae, 
Cruciferae, etc. 

3. From a chemical point of view, these hays prove to be 
rather rich in nutritive substances, particularly protein and miner- 
als ; their average composition is similar to that of typical, normal 
hays, and is equal, or sometimes superior, to that of the most 
highly' favoured regions of Italy; - 

4. The best hays are generally those- containing the largest 
admixture of leguminous plants and which are cut at the right 
moment ; there is no inconsistency between botanical constitution, , 
and chemical analysis, but should a case occur seeming to prove 
the contrary the reason must be sought for in the influence of 
special surroundings and methods of culture. 

5. The hays of higher altitudes have a much more varied 
flora, with , a, . frequent ' predominance .of ■ Gramineae ; their chemical: 
composition is often inferior to that of the hay of plains and vaUeys,. 
which does not seem to confirm the prevalent notion that hay grown 
in elevated regions is all the richer for being exposed to more in- 

, tense,' insolation. , This defective ''composition,: may- either be a con* 
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sequence of tlie comp'aratively small importance of radiation, or 
more probabty to tlie predonnaiaoce of the tkaiiiiiieae. 

6. As regards' the influence of the soil, analysis does not 
furnish definite conclusions ; but it is noticeable tliat iti, clay soils 
or those almost entirely so, leguminous plants piud(:Kir!i:riate and the 
hay is richer ; whilst in calcareous soils, grasses predoniiriate and the 
lia}^ is poorer. 

' A 'few meteorological observations • made in the regions under 
consideration are worthy of notice :' 

a) l^reqiient and marked changes of temperature, as well as 
excessive maxima are unfavourable to vegetation and lieiice to the 
normal growth of the meadow all the year romid. 

/;) Another condition which hinders tlie progress of, veget- 
ation, ill the meadows of Southern Italy is tlie irregular distribution 
of the rainfall throughout the year. 

c) The optimum- of atmospheric precipitation, looo iiiiii. 
(39.4 ill.) is, with few exceptions (Avelliiio, Caserta) never reached 
ill any province of Southern Italy. 

The Author fiaally suggests the following re.medies for the 
wretched condition of the Apennine pastures. 

, , I. Technical. 

. . . I,.' Improvement of the- " flora ; 2, manuring with the twofold- 
aim ,of . .improving- the'. product- ' and lessening . the struggle against 
weeds ; 3, precautions against - landslips, removal of stoves, ,■ con- 
struction of terraces; 4, planting woods, regularisation of the course 
of .torrents, drainage, of damp -soils, irrigation, construction of 
mountain reservoirs, laying . out roads, building shelters, etc.; 5, 
agrarian propaganda, publications, prize competitions, etc. - 

.II. Economical: 

I. Co-operation; 2, Government provisions. 

With regard t(') the latter, he quotes the Italian law of 
April 1908, which aims:, a) at trai'isforming the ownership , of the 
property of, societies and comrn-unes, and C)rga-iiising it a co-oper- 
ative basis;, 6) improvements in the way of extending tin* pasturela-iids, 
consisting in ■ uprooting' bushes, removing stones, drairitiig and filling 
in marshes ; c) agrarian improvements consisting in the, formation ,:of 
hay fields, rational use of chemical manures, sowing, forage" plants; 
■d) improvements relating to the ' management of cattle, ."consisting 
in the construction of- buildings - for housing ■ the herdsmen' and 'for 
making and preserving, the -products, of haylofts, stalls, -barns, 'troughs ; 
■as .'Well as regulating, the - means' of '.communication:; ' improve- 
ments in '-'the way of-- keeping' the pastures 'in; .proper- condition .by 
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means of open.' drains and culverts, planting of woods, pipes 'for 
conveying rain and spring water. At the same time the Author 
laments the insufficiency of the appropriations here given ; for it 
would require, £ 216,000 to carry out such a law, aiming as it does 
at the improvement of all the pastures of Italy ; while only £ 8,000 
have been voted, to be distributed in 6 financial years. 


FIBRE CROPS. 

^ottoa Growing in Argentina, 

Baumwollkiiltur in Aigentinien. Special Report of the Austro-Hun- 
garian Consul at Buenos Ayres. — Das Handelsmuseum, Nr. i, 
S. 4-5: Wien, 4 Janiier 1912. Cotton Cultivation in Chaco 
Territory. — The Board of Trade Journal, No, 789, p. 95. 
London, January ii, 1912. 

The Argentine Government recently submitted to the Chamber 
of Deputies a bill modifying and increasing import duties on cotton 
goods. The object of tliis is to stimulate and defend the national 
production. It will be operative for 10 years. The proceeds from 
the increase of duties will go to form a fund intended for the 
creation of Cotton Experiment Stations. These Stations will have 
the task of making trials in the cultivation of varieties of cotton 
adapted to the soil of the subtropical Northern proviiiGes along the 
upper part of the Parana: the provinces of Chaco, Formosa, Cor- 
rientes and Missiones. 

At Resist encia, on tlie Metan railway, 96 sq. km, (about 3739. 
miles) of land in the territory of Chaco-, have been reserved to form 
the first cotton-growing colony in Argentina. The land will be sub- 
divided into holdings of 50 to 100 hectares (125 to 250 acres), which 
will be offered to emigrants who are prepared to stay in the Re- 
public, after the present crop, on. the. express condition that they 
are devoted wholly and solely to the cultivation of cotton. 

The development of cotton-growing in Argentina is shown by 
the following '.' 'figures : ' ■ /' • 


1872;. 403 hectares. 

1888'.' ; 12 » 

.. . . 879 » 

1909 . .. . .... 1738 » 

1910 2140 » 


In ', X911 'the .area''' under cotton'; waso'tre^^^ 


mi 


Argentina 
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CultifatioB^ Preparation and Production of Flax and Linseed. —Bul- 
letin of the Imperial Insfihtte, VoL IX, No. 4, ■ pp. 355“"38o. 

London, 1911. 

Flax {Linmn usitatissimum) is, in Europe, especially grown for 
its fibre except in Russia, where it is also cultivated for its seed. 

In India, the United States, Canada and Argentina, it is chiefly 
cultivated for the seed. ' In Argentina a German firm has invented 
a system of weaving the short fibre of the flax sown for seed. In 
that cotmtry about 3 500 000 tons of flax straw are produced an- 
nually, 850 000 of which yield fibre which is used for making fine 
paper. 

The linseed harvested in hot countries is bulkier in appearance 
than the seed produced in cold countries, but it contains a smaller 
quantity of oil of inferior quality. 

The total area in the world under flax for fibre and seed was 
distributed as follows in the years 1908 and 1909 • 


Countries 

1908 

1909 

— 

acres 

acres 

Austria-Hungary (i) . . . 

168 300 

III 100 

Belgium 

51 200 

(2) 

Bulgaria . . . . .... 

300 

400 

France .■ ■. . .... 

70 600 

50500 

Italy (2) . . . . .... 

— ■. ' . 

— 

Holland ........ 

35 

24 800 

Roumania. 

44 900 

30 100 

Russia in Europe .... 

3 401 900 

3 274 100 

Servia(2) 

— 


Sweden ......... 

4500 

(a) 

United Kingdom (Ireland) 

46 900 

38 100 

United States ...... 

2 679 000 

2 742 000 

Canada . . 

139300 

138500 

Mexico (2). 

— 

■ 

Argentina , , . . ... 

3 45 ^^ 400 

, 3 791 300 

Uruguay . . ... ... * . 

63500 

, 45 300 

India, including such 
Native States as report 

2099400 

2 997 000 

Russia m Asia 

185 000 

. 328 300 

Algeria . * .... . . . 

1000 

(2) ' 


(1) Excluding Bosnia Herzegovina,' for which figures ate not available 

(2) Figures not available. ■ , ' 
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In Bengal, India, flax is sown in the districts i3rodncing indigo. 
In the Central Provinces, in Berar and in the United Provinces of 
Agra and Oiidli, flax follows rice. In Bombay and Sind, flax is 
grown on black, moist soils, in rotation with wheat and sorghum. 
In Egypt it is cultivated in black loamy soils. In the United States, 
Canada and Argentina, flax is largely grown as a pioneer crop on 
virgin soils. 

The crops are subject to the attacks of the fungi Ftisarium Lini 
Bolley, Melmnpsora Lini Tub, Alter naria and Colletoirichum, and of 
dodder {Ousonta epilinum). 

The following table exhibits the world's production of linseed 
for the year 1909. 


Country Bushels 

Austria-Hungary 1086000 

Belgium ........... 300000 

Bulgaria 2000 

France 436000 

Italy 281000 

Holland 219000 

Roumania 205 000 

Russia ill Europe 21298000 

Servia . (i) 

Sweden 22 000 

United States ........ 25 856 000 

Canada, . . . . , . ... . . 2213000 

Mexico 150000 

Argentina . ... 41 291 000 

Uruguay ■ . . ,522 000 

. India, including such Native 

States as report ...... 11908 000 

RUvSsia in Asm 1,844000 

Algeria ............ 10 000 

Total. . . 107643000 

(i.) Figures not available. 


Flax is cultivated for .seed not only in India and Canada, but 
also in other British' Colonies and-DO'minioiis,.in Australia (especially' 
the State of Victoria) and- New ■ South Wales, for . instarice.'',,':', Satis- 
factory exi)erimeiits' have.'been' carried'-out on the GovernmentTann 
of B'iggenden, ■ Queensland. , : Experimental cultivations were also 
■'iiiade, in 'tlie' Aiiglo-Egyptian Sudan,.;in . East Africa and in Natal. 
Elax-growing .for "fibre "iS'X,0'nfi.ned to Europe, and to Asiatic Russia. 
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In 1909 the fibre crop was as follows : 


Country I'oiis 

Austria-Hungary ....... 43 989 

Belgium 12 050 

Bulgaria 89 

France 13613 

Italy . ■ .'3 232 

Holland 5 999 

Roumania . . . . . . . . . 727 

Russia in Furope . . . ... 487082 

Russia in Asia 43 036 

Servia 491 

Sweden . 670 

Great Britain ........ 7x79 


Total . . . 618157 


Canada and Ireland are the only British countries where flax 
is grown for fibre on a commercial scale. Experimental cultivations 
are however being carried out in Cyprus, Africa, the Transvaal and 
Orange River Colony, and on a larger scale in Behar, India. In 
Australia, experimental growing has proved the possibility of pro- 
ducing flax in the States of Victoria, New South Wales, Queensland 
and Tasmania. 

Belgian flax is fine, long and of excellent colour; Irish flax is 
famous for its colour and fineness ; Italian flax is tlie most glossy 
of all ; Russian flax is long, but mediocre in ciuality ; French and 
Butch flax are very satisfactory in quality. 


s#i ' Bruck, Hihdorf, Warburg and Bussk. Textile Plants in Java 
and the Philippines. (Fasererkundung auf Java und den Phi- 
.lippinen). — Verhandlungen des Vorstandes des Koloftial-Wirt'- 
schaftUchen Komitees, Nr. 2, pp. 13-23. Berlin, 28. Nov. 1911. 


Java* 

PliHipplnes 


As a matter of fact it is very difficult to draw the line' between 
« fibres » ".and « hemp » in Anglo-International Commercial nomencla- 
ture; all the more that, the most important fibrous plant is ''called 
<c .Manila Hemp)>., 

The total production of fibres in the whole world is 350 000 
tons, represented by 170 oGo tons ' of Manila hemp aiid .ioo ooo of 
■Mexican . sisalv -the rest is divided, between various 'species of Agave 
of Central America,, the 'West 'Indies and,; the' African Colonies. :■,■ 
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Mauritius hemp produced by Fottrcroya, New Zealand flax, 
Indian liempu pineapple, ramie, cocoannt etc. are also noteworthy. 

To these must be added the real hemps, of which Russia pro- 
duces 150000 tons and' Italy 80000. Jute is excluded from this 
study, the materials made from it being of secondary value. 

Manila hemp is cultivated in plantations at Java in conjunc- 
tion with Hevea, which however suffers in consequence, and yields 
less rubber. Machines_ are being introduced for the preparation of 
Manila hemp, and it seems that the natives are increasingly inter- 
ested ill' cultivating it. ■ 

Manila hemp plantations are also on the increase in the Phi- 
lippines, especially in Mindanao. 

The harvest and preparation of hemp are carried on in the most 
primitive maimer in these islands. In Mindanao however, machines 
have been introduced. Manila hemp represents little less than half 
the total export trade of the Philippines. But as exportation in- 
creases, the quality diminishes in value. 

Good results have also been obtained in both Java and the Phi- 
lippines by the cultivation of pine-apple and Hibiscus cannabinus. 
Experiments at Manila made with hemp in the manufacture of rope 
have been successful and point to the advantage of building a rope- 
factoiy. 

The Agave Sisalana in the island of Java continues to produce 
abundantly up to the age of 8 or 9 years and sometimes even two 
or three years longer, tinder favourable circumstances the crop of 
dry fibre is 2 tons per bouw {1 houw == i V4 ucre). Manila hemp 
grown in Java gives 2 tons per bouw. 

German colonial products, in order to hold their owni in com- 
petition with the Philippines, must include sisal of the highest quality. 

Java is tlie only tropical country besides the Philippines where 
it has been possible to cultivate Manila hemp successfully. 

It has been a, failure in every other nouiitry. 

The problem is to find out whether it is worth while to adopt 
iiiaciiines with all, the latest improvements,' but of great price, to 
be used hi' the ■preparation of the fibre. 
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RUBBER, GUM AND REvSIN FRANTS. 


Riiiber M ' tlie Duteli Colonies, the Malay States and the Gold Coast. 

Tlie Netherlands and the late Rubber Exhibition . — -The India 
Rubber Worldy Vol. 45, No. 4, p, i63, ■ New York, Jan. i, 1912. 
— Kautschukproduktion der Malay enstaateii. Uber Gummianbau 
ill der Goldklistenkolonie. ■ — Gmmni Zeitung, Nr. 16, S. 604 ; 
S, 604-605. Berlin, 19 Januar 1912. 


Bttteli 

Colonies 


Malay 

States 


Gold' Coast 


Holland, whose colonial products were very well represented at 
the Rubber Exhibition in Rondon, has 217 Rubber growing Com- 
panies in its Indian Colonies, viz, 102 in Java, 95 in vSumatra, 12 
in Borneo and 8 in Riouw. 

Of these Companies forty-five sent specimens of rubber to the 
Exhibition in Rondon. 

The production of balata in Surinam which 1893 amounted to 
32524 kg. (32 tons) , increased to 890 816 kg. (876 tons) in 1910. 
Grants of land for the cultivation of balata rose from 172400 acres 
in 1893 to 2 201 350 acres in 1910. 

At Singapore no great feeling of optimism prevails with regard 
to the production of rubber during the next few years. 

And less and less confidence is placed in the assurances of 
Government that in 1916 the Malay States will be capable of produ- 
cing 70 000 tons of rubber. This is owing to the want of capital, 
which has obliged the Societies- to give up planting extensively as 
was first intended. It is ; impossible to count on producing more 
than 40000 tons by 1916. So far 400000 acres have, been and 
700000 acres still remain to 'be planted with rubber. £ 59 per 
planted acre have been invested. 

Considering that many of -the plantations now in existence 
.will have to be replanted, it may be calculated with certainty that 
350 000 acres will be ready to bear by 1916 ; and taking the average 
yield to be 250 lbs. per ■ acre, the total returns for 19x6, may be 
estimated at about 40000 .'tons. The returns for 19 ii are 'most 
unlikely to,, amount . to 12000 -tons, as expected, Judging by ' the 
quantity now, being aceum-ulated in the ports of Singapore, Penang 
and Ewettenham. * 

Great strides haveReen -made , in ,' rubber-growing ".on' the Gold 
Coast. Hevea Brasiliensis was first plantM^ in:' the ■ Botanic' Gardens 
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at Aburi, after which government plantations began to be made at 
Torktiva, Coomassie . and Assuaiitsi. 

India rubber is now cultivated by the Europeans and seeds 
ai'e distributed to the natives. 

The culture of Fimtumid elastica is also widely diffused, while 
Castelloa elastica, Manihot Qlaziovii and Ficus elastica are still in 
the experimental stage. 

Hevea Brasiliensis, although cultivated in poor soil, is very pro- 
ductive at Aburi, which is about 500 meters (1700 feet) above 
the sea. 

After a trial incision in 44 plants divided into three groups, 
the result given in the following table were arrived at: 



Number 




Average 

Average 


Method 

Number 

Dry Rubber 

per 

Group 

of 

of 

of 

per 

Tree 


collected 

Tree Yield 

, and 


plants 

incision 

incisions 



incision 


— 

— 

— 

gms. 

gms. 

gms. 

I, 

2:5 

V-shaped cut 

H 

1060 

71 

4,8 

II. 

15 

Targe V-sliaped incision 
and re-opening of scars. 

20 

1972 

131 

8,8 

III. 

14 

Half spiral 

20 

1979 

I4I 

9,9 


At Tarkwa the results are better, equalling the production of 
Ceylon and the Malay States. After four and a half years' growth 
the young plants have a medium circumference of 43 cm. (17 in.). 

Incisions made in 5 year-old trees produced 1135 guis. from one, 
and 1191 gms. from another group of 15 trees. 

The experimental plantations at Coomassie are also in a pro- 


mising condition and the same may 

be said of those at Assuantsi. 

Analyses made of two kinds of 

Para Rubber from the Gold 

Coast, have determined its superior quality, 

as 

may be deduced 

from the following table : 




Moisture 

X 

• 0.39 

% 

II 

0.57 % 

Rubber. , . . . . .■ 

- 95,53 

5 ) 

95.96 » 

Resin. ... . . . . . . . - 

* 3*90 

» 

3.25 » 

Ash . .. . . .■ . 

0,18 

» 

0,22 » , 


Plantations d Funiumia [Kickxia) elastica t'sist at Aburi; Tarkwa 
and Coomassie. The climate of Aburi is not altogether adapted for 
the cultivation of the Funtumia variety.’ In fact, in' a row of T20 
trees : which had ; been planted '.’6. ■ 'years, their maximtim circum- 
ference' 'never exceeded, ; 27 'c^g '(ib:*/3 Aburi there are 
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12 800 Funiunia trees. The following are the results of experi- 
ments made on 5 groups of these trees with a view to testing their 
productive capacity: 


Group 

I 

ii 

HI 

IV 

V 

Number of "Trees. . / 



^5 


^■5 

Average circumf eresace 
at 3ft 3 in, above the 
soil 

18.5 in. 

18.9 in. 

18.3 in. 

? 

18.5 ill. 

i 

\ 

Method of incision . . j 

(h 

Herriug- 
boiied. 
Seven 
incisions 
every ten 
daj'S 

Parallel 

vertical 

incisions 

Half herring 
boned. 
Seven 
incisions 
every ten 
days 

(r) 

H erring - 
boned. 
Seven 
incisions 
every ten 
diiy.s 

Heiting- 

boned. 

One incision 

Total amount of Rub- 
ber collected .... 

gm. 

343 

gin. 

407 

Km. 

260 

gm. 

580 

gin. 

570 

Average Amount per 
Tree 

22.9 

27.1 

17.32 

38.6 

38 

Average amount per 
Tree and Incision . . 

3.26 

3-^5 

2.47 

.1-50 

38 


Method V, adopted by the natives gives almost the best 
results. 

The FjtM/Mwa is cultivated by Europeans on a large scale 
and the natives too are taking it up with great interest. 


VARIOUS CROPS 


Canada 


Charpan, F., CHEVAureR, O., and Barnet, W. A. Tobacco-growing 
in British Columbia and Canada. — (Service desTabacs. Rapport 
pour I’annee 1910 ). — Ministere Federal de I’AgricuUure: Bulletin 
sur le tabac, N. A — 12, pp. 69. Ottawa, Avril 1911. 

A recent bill has granted protection to Candiaii tobacco-leaf 
b}'^ levying a tax on foreign tobacco sufficient to guard the national 
product against competitors in the United States. The centres of 


(1) In the second case the distance between the sides of the herring- 
bone is less tlian in the fonner. 
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production are .: Quebec, wiiere the Canelle,. Connecticut Seed.I^eaf, 
Havana Seed lycaf and Comstock Spanish are cultivated ; and South 
Ontario (Counties of Essex and Kent) where _ the Burley variety is 
specially grown. During recent years the tobacco harvest in South 
Ontario amounted to from 5 to 6 million pounds. In the latter 
district the climate is very mild and slow-growing varieties' may be 
cultivated there. It is not rare to have a crop of about a ton to 
the; acre. In British Columbia, the . climate is extremely mild ' and 
the soil is ferruginous. The varieties cultivated are Cuban, Havana 
Seed Deaf, Comstock Spanish and others. 

At present Canada produces about 10 million pounds of tobacco 
annually. Three fifths of this are grown in Ontario and two fifths 
in Quebec. Chewing tobacco is specially produced from Burleys in 
Ontario. The black sorts for pipe-smoking are from the Grand Seed 
Deafs of Quebec and the best leaves of the Seed Leaf and Com- 
stock. The new protection bill will have the effect of increasing 
the production of Canadian tobacco by a third, but it cannot be 
said that the trade is promising in the way of exportation, at least 
not for the near future. The present native production is only 
sufficient for a third of the consumption ; the importation of the 
United States comprises chiefly cigars. Independently of the law 
by which the Canadian Government protects native production, 
there is a special department whose business it is to advise and 
assist planters in improving the quality of their products. 

The centre of tobacco-planting in British Columbia is the valley 
of Okanagan, especially Kelowna. The year 1910 marks a great 
revival in tobacco planting in British Columbia. Two varieties are 
specially grown there : Cuban for the inside and Comstock Spanish 
for the outside of cigars. The maximum crop of 1909 was 50 ooo lbs. 
This amount ought to be multiplied tenfold. 

. At the experinieiital farm-, at. Ottawa, Comstock Spanish'and 
Canelle were tested with a view to the production of seed ; as well 
as those' of "Y^rel and Montmelian imported from France for the 
production of; pipe tobacco. In the province of Quebec there arC' 
two experimental' stations: vSaint- Jacques- and Saint-Cfeaire. .. At, 
the first of these experiments are made in crossing; the following 
varieties : 

Comstock X Sumatra 
Comstock X Sumatra X Sumatra 
Big "Ohio" X; Bumatra, ■ 

In., connection withAliese''.'hybridS','''.experiments were made in 
seed-production, the 'pi/eparation-of beds^ measures for exterminating 



m 


Costa Mica 


694 VARIOUS CROPS 


fungi ail'd noxious insects in nurseries . and hot-liouses, ' and with 
oxalate of nicotine and Paris green as means of ■ destroying the 
grey worm {A gratis segehmi) and wireworm {Elater segetis). 

As regards the latter, the following results are noteworthy : 

1. The action of oxalate of nicotine is beneficial especially if 
concentrated to V 125 and its effect is greater than that of, Paris 
green..' 

2. Paris green in solution has no more effect than if applied as 
a top-dressing; in fact it does not kill either grey worms or wire- 
worms wdien used in solution. 

3. Oxalate does not kill but drives away these insects. 

At the above-mentioned station, interesting experiments in 
manuring were made on five plots, with the Comstock vSumatra 
hybrid. The Big Ohio X Sumatra hybrid gave the best unit yield 
in the province of Quebec. At the Saint-Cesaire station comparative 
studies are to be continued with the two hybrids Brewer Hybrid 
and Comstock X Sumatra. At the Harrow (South Essex, Ontario) 
testing station, experiments were made on 12 acres of Burley, Big 
Ohio, Connecticut Broad Leaf; and Virginia tobacco, dried by hot 
air (Wame variety). It is advisable not to replant Burley on the 
same soil under an interval of three years. In places where Burley 
is not a success, particularly as to colour, Broad Leaf and Big Ohio 
may by cultivated with advantage. 

Fernando. Coffee Cultlvatioioi in Costa Kiea, fCafe-Kultur 

in Costa Rica). ™ Revista Economica, Num. 5, pp. 484-486. 

San Jose, Costa Rica, 1911. 

At the present time it is ' estimated that there are 35 000 ha. 
(87 000 ac.) under coffee in Costa Rica. 

The export of coffee for the last few' years has been as follows: 

■ ' kg'.' tons. 


1906 . . 13774258 13556 

1907 . . . . . . . . . . . 17325331 17051 

1908 . .......... 8997531 8855 

1909 . . ... . . .... 12 030 104 11840 

1910 . . . . . . ... . . 14396925 14169 


The a mount of coffee consumed in the country is very large; 
it may be estimated at lo % of that exported. One hectare yields 
on an average 423 kg. of coffee (per acre, 378 lbs.). Of the 35 000 ha., 
about 5 000 are cultivated intensively. 
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The cost of the coffee plantations on virgin . soil is about' 
800 marks per ha. (£16 per acre). The expense can be reduced by 
a half if potatoes, beans or vegetables are grown between the trees. 
Cultural expenses are 100 to 160 marks per ha, (£2 to £3.4$ per 
acre) . 

Firewood from the shelter trees fetches S to 14 marks per 
cub.' m. {$d' to 5 d per cub. ft.). 

The produce of small plantations is sold to the large proprietors 
who prepare it for export. The best coffee goes to England. 

Trees from 5-10 years of age yield the heaviest crops. When 
the trees are above the latter age, the plantations must be replanted 
or recourse had to intensive cultivation. 

In the interior there is an area of about 10 000 ha. (25 000 ac.), 
which is easily accessible and suitable for new plantations. In the 
Cordillera, about 25 or 30 km. (30 to 50 miles) from the railway, 
there are also 70 000 ha. (175 000 ac.) suitable for cultivation, i.e, 
about double the area at present under coffee. 
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Kober, Franz. The Oppenlieim Method of tying up ¥tae Shoots* sit 
(Die Oppeiiheimer Heftvorrichtung). AUgemeine Weinzeiiung^ 

25. Jahrgang, No. 16, pp. 159-161; 26. Jahrgang, No. 16/ 
pp. 163-164; 27. Jahrgang, No. 4, pp. 34-35, Wien, 21. April 1910, 

20. April 1911 und 25. Januar 1912. 

The Viticultural School at Oppenheim, Hessen, has for some 
years made use of a labour-saving ■ method for , tying the young Austria 
vine canes, which has been put to the test by the, Author 
in Austrian public and, private .vineyards, , and has .been found 
thoroughly effective. , .. 

A , brief description with drawings will make the construction' 
of the trellis in question' and the method- of working clear. At both'. ■ 
ends of .each, row of, wines, a' wooden or better' still an iron, .post 
(iron 'tube) is fitted, upright in the ground. Between the two,,,': ter^ 
minal posts, at distances of :about.. ,6/,metres ' (19 , ft.,' ,6 
■wooden fjosts, about 10 cm. ',(4,1^) in; d'iam.eter, , are placed. The 
'whole of the posts:" must project .from '.1.3-1..8' metres ::',(4';,:,to^'7,:,';ft.). 



(x)6 


FRUIT' - GROWING, 


above , the , ground, .according. to the height to which the particukr 
variety of Vine grows. . The, terminal posts .are provided oti' two 
sides with 3 pairs of iron hooks ; the first pair (A) is 3,O".40-50 cm. 
(12-16-20 in.) above the ground ; the second pair (B) is about 30, cm, 
(12 in.) and the third (C) about 0.80-1 m. (31 to in.) above the 
first. The intermediate , posts are also equipped at corresponding 
heights with hooks or' with 2 nails on both sides,, but ■ this is not 
absolutely ■ essential. , From the hooks oii' the end posts galvanised 
iron wires are stretched,; the hooks or nails , on the intermediate 
posts form points' of support for these- wires. The wires themselves 
should have a diameter of 2.5 mm. (about 7io of an inch) ; they 
must be as long as the particular rows of vines. At their ends 
they carry small chains, which are suspended in the hooks on the 
posts and allow of tightening the wires to a lesser or greater extent. 
If the rows are more than 100 m. (109 yards) long, it is difficult 
to tighten ttie wires when only 2 terminal posts are used ; for this 
reason very long vine rows are split up into 2 or more divisions, 
so tiiat there are two terminal posts for a length of 30-100 m. 
(54 to 109 yards). 

When the young vine shoots have got to a length of 15-20 cm. 
(6 to 8 in.), they are tied up for the first time; 2 wires are hung 
on to the bottom hooks of the terminal po.5ts so that the young 
vine shoots are between two parallel wires (see Figures I and II). 

Tying up on this method can be carried out by one man alone, 
but it is best done by three workmen together; two stand at the 
ends of the row and hang the wires in the hooks while the. third 
one' 'sees that when the. wires 'are. drawn up all the . vine shoots 
are ■ cauglit. After some time, when- the young shoots have grown 
longer, a second' pair of training wires are put in, but in the next 
higher hooks. For a third tying it will , in most cases suffice to 
.shift the wires from the' middle hooks (B) into the ■ top , ones (C) 
■(Fig. II). ■ 

.To keep, the wires together . small wire hO'Oks are fastened, to 
them (Fig. I e.).„In the first stage of the vine growth the hooks should not 
■ be joinO'd. up, or at any rate not all of them ; the wires then, move 
further 'apart and allow more space between them for the gro.wth of' 
the -'■.' shoots. './If one wire hook is-, closed' up right and left of" the 
intermediate' posts," nails ' or- hooks on the latter to, carry' the wire 
are not ' Heeded, and this '' gives the further advantage that the wires 
caU'" be fastened ' to ' the ' posts at any height, .provided that there are' 
more tli-an " three pairs of hooks on the terminal posts..,. 
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In the winter the bottom wires are taken off and hung in the 
upper hooks. It is still better to place higher intermediate posts 
at distances of 15-20 m. (16 to 22 yards), provide them with hooks 
above and put the wires on the latter until they are once more 
used ill the spring. The wires then form' no obstacle to pruning 
and tillage. 

As our illustrations show, the method can be applied to different 
modes of 'training ; a in both figures shows the stocks in the autumn, 
and b in the spring, after pruning ; c represents intermediate posts. 
The saving of labour by the use of the new method is considerable ; 
one workman at Oppenheim fastens up about i hectare (2.47 acres) 
per day on this method. In the Austrian experiments the cost of 
tying up was roughly 50-55 francs per hectare (i6s to i6s 6 d per 
acre) , while tying with straw or bast involved an expenditure of 
five times this amount for the same area. 
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514 Ravaz, Iv. Leaf-stripping of Vines. (ly’Effeuillage de la Vigne). - 

Annales dc I’Ecole Nationale d’ agriculture de Montpellier. Tome 

XI, Fasc. Ill, pp. 216-245. Montpellier, Janvier 1912. 

The utility of stripping off the leaves of the vine has been called 
in question. It is argued that once we find that it is not a regular au- 
France nual practice in a given vineyard, the explanation is that its utility is 
non-existent or even negative. If it be borne in mind, however, that 
owners do not make up their mind to undertake expensive tending 
operations unless they have found them to be effective, we must 
guard ourselves against condemning this practice a priori. Though 
it may not always be justified by experiment, the, reason no doubt 
is that the experiments do not cover sufficient ground. 

An experimental study of this question is for that matter no 
easy task. The removal of the leaves has the following conse- 
quences : 

1. A better light supply to the grapes. 

2. The elimination of shaded leaves, which may be hemi- 
parasites. 

3. The reduction of the leaf surface of the plant, which in 
turn entails a reduction; {a) in transpiration ; {b) in resifiration ; 
(c) in assimilation. 

4. And finally, as the leaves removed may be varied both 
in number and age, according to the time or successive times at 
which the operation is carried out, it will be readily understood 
that its consequences are in turn very variable. 

In order to be able to- forecast the definite result, it is needful 
to investigate the bearing of each of these modifications on the 
conditions of vegetation. 


Influence of better light supply on the ripening of the grapes. ^ A 

Altough this is a very vexed question, it does seem that light 
exercises a greater influence than heat. 

The Author shut up some clusters of Aramon and Pinot grapes 
in dark boxes some time after flowering. The boxes were white- 
washed outside or surrounded with a thick layer of moss so as to 
prevent a rise in temperature inside the box. A long blackened 
tube provided for air renewal, and a thermoneter enabled the va- 
riations of inside temperature to be followed,^^ ^ ^ ^ ^ 
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The results were as follows : 


Cliaracter of expraiuents 

Weight 

of 

Bunches 

Number 

of 

grapes 

Weight 

of 

I grape 

Acidity 

Specific 

Gravit37 

Pinot enclosed in boxes . . . 

gm. 

Il6 

102 

gui. 

I.I4 

0/ 

4.0 

1 .0807 

Control Pinot ...... 

348 

300 

1. 16 

4.0 

1. 1097 

Aramon enclosed in boxes: 

No. I . 

II2 

73 

1-53 

6.3 

1-0323 

No. 2 

138 

98 

1.40 

6.1 

1.0363 

No. 3 . . 

46 

29 

1.58 

3-9 

1.0503 

No. 4 , 

29 

17 

1.64 

5-6 

1.0328 

Control Aramon 

37 

75 

3^6 

4.8 

1.0528 


In the dark the grapes ripen and colour, and the Pinot seems 
to require less light than the Aramon. It is likewise an earlier 
variety. The want of light does not prevent the ripening and co- 
louring of the grapes, but retards it, and the retardation is more 
marked in proportion as the varieties of vines are later maturing or 
cultivated in more northerty regions. 

For that matter, facts of ordinaiy observation likewise prove 
the results of these experiments to be well grounded. The grapes 
begin to ripen and colour on the side exposed to the sun; those 
inside the bunches likewise ripen, but later than those outside. 

Influence of air temperature on the flowering of the vine. 

It is exceedingly important that the temperature should be 
high at the time of flowering- In low temperature, flowering in 
the open vineyard is indefinitely prolonged and ends badly : those 
are the years when the fruits drop and wither. In liigh tempera- 
tures on the contrary it is very ■ rapid ; these are the good, fruiting 
years; of course always referring to a temperate climate. ' 

Infl'uence of the temperature of the air on the ripening of the grape. 

A Picquepoul vine was grown under glass ■ until after flowering. 
When the grapes were well formed it was carried outside, and placed 
'against the ' glass. ; one bunch, the' highest' on, a branch. carrying'^ two, 
.was placed' inside,';, the' hothouse, 'the ,other' re.mained..mutside,.....to^^ 
getl'ier with 'all 'the. otlier bunche,s- of 'the' vine .and;all its leaves. The 
inside: bunch was consequently under the same conditions of feed- 
.'ing, and " .light, as, the .outside bunches . ,was, .only':'''',:'in,.'.'''.'a;' 
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atmosphere, as is shown by the records of the registering tliermo™ 
meters. 

Results: The outside bunches continued, to grow, but 'v^ery 
slowly. ' The inside one put on size more rapidly, coloured early 
and ripened. The difference in the s,ize of , the grapes and sugar 
contents is indicated in the following table : 




No. of 

Weight 

U'dght 

Sugar: 



Total wght 


of 

of 


as H. SO.J 



grapes 

giapes 

I grape: 

per 1000 








-per 1000 


gm. 


gm. 

gm. 



Inside Buncli . , 

• 430 

42 

40.0 

0.952 

117.5 

7.025 

Outside Bmicli. . 

17.2 

54 

13.8 

0.205 

18.24 

20.652 


Thus, even when the outside conditions are highly unfavourable 
to the function of the leaves, the grapes can ripen if they enjoy a 
sufficiently high temperature. It will be seen how great is the 
direct influence of the temperature on tlie ripening of the grapes. 


Influence of the removal of shaded leaves. 

The removal of shaded leaves is evidently of advantage in north" 
eni regions ; they must frequently expend more than they produce; 
whilst it , may even be injurious in countries enjoying much sunlight. 

Reduction of transpiraPion, The- . reduction of transpiration is 
rather injurious in wet countries and useful in dry countries. 

Reduction of assimilation, -The leaves removed are' always the 
oldest and, according to Macagno and Cuboni, the leaves at the 
base of the vine shoots assimilate less , than leaves recently full 
grown.- This ,is also the opinion of Audoynaud, and these tliree 
Authors concur in saying that on the whole the removal, of the 
leaves at the base of the shoots can only be lianiilcss or ufsefiil in 
o,ur regions. ■ 

,, M. Muntz is opposed to- the practice of leaf-stripping. 

Confronted with these- divergencies of opinion, the Aiitiior look- 
up .the study of the question again and arri\a^d at the following 
"conclusions 

■ Leaf -stripping is -sometiiiies -■ injurious, ' soxnetimes , - i-iidiffereiit, 
■sometimes, useful., ' 

; I,. A , continuous stripping, of the .leaves by which the vine is 
constantly deprived -of its ,, leaves .in proportion, as its shoots -, grow, 
results in the death of',- the stock 'before the grapes have , ripened. 

- - 2, Complete leaf-stripping -.carried out when grow.tli has ' stopped 
', is ' manifested , lay retardation of -. ripening.- and reductio.n. cif' the 'sugar 
■contents.' 
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3: If ordinary leaf-stripping is ' adhered to, consisting in the 
removal of 5 to 10 leaves from the base of the branches (the latter 
may have more than thirty, besides those of the side shoots), it is 
seen to have been injurious to the following: 

To a vigorous Folk blanche trained on iron wire. 

To robust Grenaches, trained on iron wire. 

To Aramons, vigorous and spreading their shoots freely on the 
ground. 

It left the bent Pinots almost entirely unaffected. 

It was very useful : i) for feeble erect Pinots; 2) for feeble 
erect Grenaches ; 3) for the Ganiay, likewise feeble and erect. 

Keeping to these features, the efficacy of leaf-stripp ng would 
seem to be bound up with the direction of the branches and the 
duration of growth. Weak vines which early cease growing, vines of 
erect habit, either in consequence of their feebleness or owing to 
their nature, or owing to the stake, are therefore those likely to 
benefit most. 

Vigorous vines of prolonged growth or with bent shoots trained 
on iron wire derive less benefit or even suffer. 

This diversity in the results of the operation will perhaps be 
explained if it be remembered: 

I, that the elimination of the leaves, even the leaves at the 
base, reduces the assimilation surface: injurious effect 2, that 
the exposure of the grape bunches to the sun promotes their ripe- 
ning: useful effect 

But in order that the latter should outweigh the former, the 
other centres of attraction, such as the growing tips and the side 
shoots, must not change the direction of travel of the cell contents; 
neither mxist blockings, such as annular incisions, bends, etc., slow 
down the rate of movement towards the grapes. Vigorous vines 
however remain in growth for a long time, and vines trained on 
iron wire or without stakes have more or less bent branches. 

Under ordinary conditions; stripping is rather beneficial than 
injurious to the quality of the products. It is therefore a practice 
highly to be recommended for obtaining high quality wines. 

'PoPENOE, F. W. The Mango , in Southern California. — Pomona 

Jownal of Ecommic BMamy, pp. 153-200. Clare- 

: ' ■ mont;, December 'Xpii". '' ; 

The cultivation of the mango, which is so remunerative a fruit, 
is Still little known in California. The few trees hitherto introduced 
have yielded poor results owing, doubtless, to the small amount of 


.m 
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caie devoted to them. The mango behaves differently according to 
the locality in which it is grown. It is more suited to the hot 
interior valleys, where it is sheltered from winds and frosts, than 
to the sea-coast, owing to the lack of sufficient heat near the ocean 
during the sununer months for the proper ripening of the fruit. 

It seems reasonable to believe that the valleys of San Joaquin, 
Imperial and Coachella will produce first class mangos. 

But the varieties which have been grown here, so far, have 
no special value, and offer no point of departure for selection, which 
in any case, is a process requiring so much time, that it is best to 
graft upon them the best Indian varieties. The most .successful 
method is inarching. 

The necessary work connected with selection, acclimatization, 
and cultural experiments has been started by the Department of 
Agriculture ; a series of inarched trees, comprising about forty of 
the choicest varieties from India and other countries, have been 
sent to several locations in S. California for trial. 

^he list includes, Alphonse, Ameeri, Amiiii, Bhadauria, Bhurdas, 
Bombay yellow, Brindabani, Bulbulchasm, Cambodiana, Caraboa, 
Chickna, Davey’s Favourite, Divine, Bhniuria, Faizan, Fernandez, 
Itamaraca, Jamshedi, Julie, Kachmahua, Kistapal, Dangra, Dangra 
Hardoi,' Dangra Large, Malda, Mailer, Mulgoba, Mullgoa, Paheri, 
Punia, Rajabury, Salamar, Sharbati Black, Singapur, vStalkart, Su- 
faidai Surkha, Totapari and White Alphonse. 

The results of many experiments by Prof. Rolf seem to indicate 
beyond the possibility of a doubt, that the question of stock is of 
the utmost importance, as in the case of the mango the stock 
behaves differently according to the scion chosen. 

Thus it is important to determine not only those Indian va- 
rieties which are most adopted to the climate and soil of California, 
but also to find out those local acclimatized varieties which will 
serve as the best stocks for them. ' 

The writer gives a detailed botanico-agronomical description 
of the different indigenous varieties : Sierra Madre, Pales, Santa 
Ana, Red Number Eleven; and concludes with a long list of the 
most common varieties of mangos. 

516 Coeoa-'GFOWiog on the Gold Coast. (Die Kakaokultur an der Gold- 
kuste). — VerTropm 0 amer, No. i,pp. 3g-44. Bexlin, Ja,nnaTigi2. 

The Gold Coast presents an almost unique example in Colonial 
development. During a period of lo years tins country has deve- 
Gold Ctoast loped the cultivation of cocoa to such good effect that it speedily 
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readied and has perhaps surpassed that of San Tome. The Gold 
Coast, in 1910, exported 460 000 sacks of cocoa representing 23000 
tons, while even the Caineioons, from 1898 to the end of 1910, 
only exported 85 000 sacks, representing 4 000 tons. On the Gold 
Coast, cocoa-growing is a strictly native cultivation. The largest 
plantations do not exceed 30 acres; each acre has about 600 plants. 
The districts where cocoa grows are about 28 to 30 miles from the 
coast. The construction of the railway traversing the plantation 
region has been extremely influential in the sense of developing 
this crop. 

Plantations yield fruit when 6 to 12 years old. The natives 
procure a crop of about 6 ^2 lb. of dry cocoa per tree, while in 
the experimental Garden of Aburi from 8 % to ii lb. have been 
obtained. The Government has entrusted three Europeans and 
eleven natives with the supervision of the cultivation and instruction 
of the nath^es. 

The production will continue to increase, because a number of 
plantations are not yet old enough to produce. Cocoa growing has 
been a veritable source of wealth to the Colony, the more so as 
it provides occupation for at least 10 per cent of the entire pop- 
ulation. 

FORESTRY. 

The Preparation of Forest Maps and their Practical Importance. 

1. Glaser, Theodor. Die Herstellung forstlicher Bestands-iiber- 
sichts- und Wirtschaftskarten. — Forstwissenschaftlickes Central 
Blatt, DVI. J., H. I., pp. 10-27. Berlin, Januar 1912. 

2. Waether, F. Zur Frage der Vervielfaltigung forstlicher Be- 
standeskarten. — Ibidem, TV. J., H. 6., pp. 334-341. Berlin, 
Juni 1911. 

3. Anleitung zur Standorts- und Bestande.sbeschreibung beim 
forstlichen Versuchswesen. (Nach dem Beschlusse des Vereines 
deutscher forstlicher Versitchsanstalten vom 3. September xgo8). 
Zw. Aufl., pp. 33. Neudamm, 1911. 

4. Lovat AND Stirling OF Keir, Ford. Afforestation in Scot- 
land, Forest Survey of Glen Mot, and a Consideration of Certain 
Problems arising therefrom, 1911 —- Transactions of the Royal 
Scottish Arboricultural Society, Ydl. XXV, pp. 91 pi- i Maps 
3. Edinburgh, igix. 

Amongst the instructions referring to forest-management, which 
have lately been published by the Afforestation Departments of the 


517 


Germany 



yob 


I'ORiiSTKV 


Germau States, besides those of Saxony (i), which are very detailed, 
the publications of the Bavarian Government (2) may be regarded 
as models. 

It is sufficient for our purposes to set forth the different aims 
of forestry, which are as follows; 

1. To give a comprehensive representation of all the present 
economic conditions which have to do with forest exploitation. 

2. To determine on this basis, with due regard to the eco- 
nomic ends served by the forest, the best economic rules to follow. 

3. To draw up plans for the immediate regulation of the 
forest exploitation in question. 

4. To ensure that the above shall be carried out, and to pro- 
vide for future development. 

The first of the aims mentoned is attained by means of des- 
criptive forest maps, which also show the methods of management ; 
for the preparation of these, the data collected under i and 2 will 
be useful. 

These maps, in order to possess real practical value, must in 
the first place meet the following requirements; 

a) Give, as accurately as possible, the topographical condi- 
tions. 

h) Supply as accurate a representation as possible of the 
forest and economic conditions, and for this reason, the maps 
must not be on too small a scale. 

c) Combine the information into a clear and comprehensive 

whole. 

d) The execution of the maps should be relatively simple, in 
order that they can be reproduced quickly and cheaply. They 
should also be as resistant as possible to light and weather. 

With reference to point a), the hydrographic conditions should 
be shown in blue, the courses of the rivers, which are important 
from the forestry point of view, can also be indicated by the same 
colour. 

Contours are also of very great importance from the standpoint 
of afforestation and exploitation and should never be omitted; 


(1) GescMftsordnung fur die Kgl. sachsische Staatsforstverwaltung, einschl. 
d. Forsteinriclitiiagsanstalt & Forstakademie, 2. Bd. Forsteinrichtung u. Be- 
trieb, pp. 165. Dresden, 1911. 

(2) Anweistmg fiir die Forsteinrichtung in den K. B. Staatswaldnngen. — 
MUteilungen aus d&r StaaiSfdrstverinafiUng Bayems, H. ii, pp. r42 -b C. e form. 
33. Miinclien, 1910. 
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they sliould be marked eveiy 10 metres (32 ft. 10 in.). The 
conditions of viability have also a special interest; these cannot 
be indicated by maps on the scale of i to 20000, Further,, for tech- 
nical purposes, the different types of transport must be shown, and 
for adiiiiiiistrative reasons, the public and private roads must be 
indicated. 

With regard to point 5 ), it is advisable to employ a scale of i 
to 10 000 or I to 12 500. 

Under heading r) the chief importance is given to the species 
of trees and their classification according to age. 

For this purpose, numerous methods exist and the}^ may be 
divided into three groups. 

I. vSpecies of trees indicated by colour, classes by shades ; 
advantages, clear and looks well. Disadvantages, application limited, 
difficulty of reproduction. 

II. Species of trees in colour, classes in hatching ; advan- 
tages, rapidity of execution, clear definition of classes, facility of 
reproduction. Disadvantages, want of clearness, and unaesthetic 
appearance. 

III. Trees represented by abbreviations and symbolic signs, 
classes in colour; advantages, facility of preparation. Disadvan- 
tages, slight difficulty in reproduction, want of clearness. 

The writer of article i, basing his remarks on the researches 
of Sinner (i) recommends the following system of reproduction : 

1) The species of forest trees should, as far as possible, be 
represented by the same colours throughout, and graphic signs, and 
the initials of their common names should be employed in the case 
of secondary trees in 'mixed, woods. ■ 

2) Ground not covered by forest should be left uncoloured ; 

the usual topographical signs ' can -be .. used ■ for other formations, 
fields, ' 'meadows, etc. ' ■ 

3) Classification according to age will be confined to the 
principal' divisions, three for example, 'represented in light and 'shade,, 
and the sub-classes ' by alphabetical .-le-tters,'. adopting Roman; num-' 
emh for'' the ■■ dassificatioii' .of the ground, .and, placing," them .'above 
or below the line' according as, it- is .wished' to,. indicate the first ;or' 
second ' half of these, sub-classes. The ground classes , of I to,,, 'V,; are 
subdivided under.'the ' Arab 'numerals .1-4. The stand classes are 


'.'('I)' Miltedhingen des 'Vefems-huferisichsf StaalsforslverwaUungsbeamler, 
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taken as tenths of the maximum of the whole, and are' indicated 
by the Arab, numerals i to 9 which must be pointed off. 

Example : a , b i ..g. 

4) The series of the sections can be indicated by arro'ws. 

5) Secondary felling, clearing, etc. is shown by red lines. 

6) Exploitation felling sliould ont}^ be indicaled wlieii so 
doing does not impair the clearness of the map. 

7) Kind of wood. — 


High-forest, 

Natural regeneration: 

а) selection plan, white dots in the regeneration areas ; 

б) successive felling, small white circles ; 

c) strip felling, white lines with small commas between them; 

d) combination, all the preceding signs used together. 

Artificial Regeneration — clear felling, hatching in white lines. 

Coppice, with a special colour and with light and shade. 

Coppice-with-standards, Coppice and standards each indicated 

by the above signs. 

With regard to d) the reproduction of the maps, it is necessary 
to remember, that the original maps or lithographs should contain 
all the essentials given under head a). The indications coming 
under c) can be added by hand from time to time, as required. 

The process of reproduction, in short, should be inexpensive, 
and not injure the outline and the paper. The colours should be 
good and lasting. It is well to use fixatives and also celluloid covers. 

For further information on the subject with a view to experi- 
ments in forestr^q besides the works quoted by the writer of ar- 
ticle T, , especially from the standpoint of map- making, reference 
can be made to the guide to the description of the forest stations 
and 'plantations published by the Unio'ii of German Stations of Ex- 
perimental Forestry quoted above as No. 3, and to which a model 
form is added. 

As regards reafforestation, the survey . made for the Royal Scottish 
Arboricultural Society quoted as No. '4. at the , head of this, paper, 
is of great practical ; interest at ' the present time. This /w'orfc ' was 
undertaken to; serve as 'the model of a general survey of . Great 
Britain, with' the aim. of determining the amount' of. existing forest, 
and especially , the areas which would repay reafforestation. It may 
be useful to note the methods followed in the work. 

."'i),' Detailed 'survey, of'-'the .ground with" reference \to itS 'Suit- 
ability for sylviculture." ■ / 
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2) Complete analysis of existing economic factors and of the 
iiiodification in these, which reafforestation will entail. 

3) Extension of area of afforestation, with due regard to the 

two previous points. 

4) Plan of the areas to be acquired by the Forestry Depart- 
ment, to be rented by the Department, to be replanted in cooper- 
ation with the owners of the property, to be planted by the owners 
with the assistance of an advance from the Government, to be re- 
planted by the owner at his own expense and subject to inspection. 

5) Necessaiy preliminaries to afforestation; central place for 
nursery, sawyard, etc.; dwellings for workmen; compensation for 
sheep pastures, woods and ground used for shooting; indemnities; 
acquisition and care of existing woods; future utilization of timber. 

The survey is limited to a zone containing, besides some woodsy 
an area of 6o ooo acres suitable for reafforestation. Three forestry 
maps are given, one contains general topographical data, and shows 
existing forests, the second shows the areas suitable for replanting, 
the trees being indicated by different colours (red: larch; blue: 
spruce, common and Sitka; green: Scotch pine). The third, like the 
second, gives the subdivisions in three shades showing the ages of 
the plantation, from i to 15 years, 15 to 30 years, 30 to 40 years. 

Some Recent Results of Forest Economy in England, 

Seater, Aebxanbbr. Growing Eareh for Profit. — Quarterly Journal 

of Forestry. Vol. VI, No. i, pp. i-ii + figg- 2. botidon, 

Jan. 19x2. 

Ackers, C. P. A Successful Example of Open Planting. — Ibidem, 

pp. 20-22. 

Prattl e. R. Estate Economy, No... 'Ill— Tree Guards. 

pp. 11-13 figg. I. 

It is stated in the first of these articles, that since the larch 
has been introduced into England, now about two centuries, no 
other species can compete with it from an economic point of view, 
especially when it has been planted on soils and in situations 
which are adapted to its well-being and well cared for between 
the ages of lo and 30 years, the critical period for larch plant- 
ations. The writer recommends sandy or light loamy soils, and 
an altitude of 600 to 700 ft.; he considers the T3iTrolese variety the 
best. The Japanese larch is the more suitable kind on the heavier 
and damper soils. Lastly he advises plantations without admixture 
of other trees. 
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The following,. table, which gives the cost and expenses of a 
plantation of 24 acres made in iSgo upon a sandy loam soil at an 
.altitude of 160 to 210 ft., and .originally planted at 4 ft. apart; 


Kxpeiidituro Per ;icre 

£ s d 

Cost of planting, including trees 7 10 o 

Replanting trees and clearing for 2 years o 16 6 

Management expenses . . . . . . ... . 2 14 o 

Total ... II o 6 


Receipts Per acre 

£ s d 

By thinnings 1900 * 91 12. 6 

» » 1905 146 8 o 

v> « 1906-19 r 74 00 

Total receipts . . . 312 06 


When the land was taken over for planting, it had been used 
as a sheep-nm. The annual value of the land for agricultural pur- 
poses was about 6s per acre; the shooting rights are let, but the 
receipts from this source do not cover the rates and taxes. 

An estimate of the present crop and volume of timber, gives 
1014 trees per acre with a volume of 2408 cubic ft. According 
to the present rate of growth, there should be a final crop of 800 
trees containing 4 800 cub.- ft; per acre, at the age, of 45 years. ■ 
The present price of larch poles is Sd to per cubic ft. 

The second article gives no less interesting data concerning the 
thinning of a mixed plantation of larch and sweet chestnut. The 
plantation was only six. acresin extent, and consisted of alternate 
rows of larch and chestnut, planted 6 ft. by 6 ft; the age of tlie 
trees was 40-42 years. The soil was heavy ■ loam, the exposure 
north, but, very shelte.red ;■ the - ground had- not been.' previously, 
planted .with . timber. 

.. The /value ''of the- thinnings was as follows,: 



„ £ ' 5 d 

372 larch containing 4 239 cubic feet . 

16S 16 0 

136 chestnut containing 892 cubic feet . . 

, 35 ^ 19 n 

Poles,' sitndnes,,and small lots' , ., 

30 IX," '8 

- Total,'.,,. ,. 

-'23'5' '' ,6,". 8 
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Ivess : 

Cost of felling, transport etc 


There reuiaiiied on the 4 V2 acres, when the thinning was over, 
a nearly pure larch wood containing 520 trees averaging 15 ft. per 
tree, value at xod, £325, or per acre £72-4-8; or a fair value for 
the whole crop of £izO per acre. 

Such a plantation should be established at the cost of £6 per 
acre, which compounded together with an acre rate of 5s in the £ 
yearly, after 42 years, at 3 %, brings a debit of £25 per acre. 

The protection of trees planted in park or pasture lands against 
cattle is a subject of some importance. The Royal English Arbori- 
cultural Society gave special medals for tree guards at its recen 
exhibition at Norwich. 

In Class 8 it was defined that the tree-guard should: 

(1) Combine protection from stock and vermin. 

(2) Be efficient and economical. 

(3) Allow access for pruning and cleaning. 

The cost of guarding each tree should not exceed four shillings, 
in addition to one shilling for planting. If this amount is exceeded, 
forestry ends and landscape gardening begins. For instance 50 trees 
planted on one acre, at 10 yards apart, would cost £12 los. An acre 
enclosed and planted in the usual way would cost about the sapie, 
the profits on the thinnings being equal to the value of the herbage 
between the guarded trees. 

The writer describes an economical type of guard used since 
igo8; it is 7 ft. high, as a special protection against young horses, 
though 6 ft. is, as a rule, high enough. Three creosoted larch poles 
are fixed by a creosoted poplar triangle. The three scantlings are 
fixed to the top of the poles by French nails. Barbed wire is also 
wound round and stapled to the battens. 

The cost of these guards is 2s. lorf each. 

Cajander, A. K. Forest Types on Moor Soil. (Kangasmetsista tur- 
vemaalla. Esitelma, jonka pifci Metsatieteellisen seuran Eokouk 
sessa maraskuun 20 p : na 1911). • — Suomen Metsdnhoitoyhii- 
styksen Julkaisuja, 'K'XVin, IV, V. ii, pp. 694-699. 

The Author considers the forest types of Southern and Gehtral 
Finland : 


22 10 
£212 15 10 
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1. Fern type 

2. Oxalis » 

3. Myrtillus » 

4. Vaccinium » 

5. Calluna » 


I I ptiiicipai type. 

I II principal type® 
III principal type. 


Types 2“5 were found not only on ordinary mineral soil but 
also on moor soil of a tMckness of 1,15 m. {3 ft. 8 in.) to 4 m. 
(13 ft.) and more. Consequently as the mineral soil examined in- 
cluded the, descriptions sandy, loamy, clayey and detrital, it would 
seem to be proved that the forest types in question are to some 
extent independent of the petrographical and geological nature of 
the soil when the other conditions of vegetable life are nearly 
equal. 

Consequently, the origin of these forest types in moor soil is 
due "to ^ the easy outflow of the excess of water taking place on the 
boundaries of the peat bed, so that these peat moors can be regar- 
ded as possessing a kind of natural drainage. Here this conclusion 
may be drawn, very important from the practical point of view, 
that if peat lands are artificially drained they can be gradually 
transformed into normal forest stands. The problem then arises of 
determining the type of forest into which a given type of peat 
moor can be transformed by means of drainage, taking account of 
the essential factor — the energy of growth — which differs to a 
noticeable extent according to the forest type 

KxjBEnKA, August. The Intensive Cultivation of High Mountain.' 
Forests, — Die intensive Bewirtschaftung der Hochgebirgsforste, 
Voraussetzungen in Bezug auf Bringungswesen, BetriebseinricMung 
und Wirtschafisformen, pp. V + 86. Wien, 1912. 

The writer shows that it is an absolute necessity for every 
forest owner, especially if his property consists of high mountain 
forests, to adopt the most intensive cultivation possible. 

One of the first steps to take in this direction, is the estab- 
lishment of efficacious, modern and powerful means of transport, 
without which forest exploitation in the high mountains is imposs- 
ible, and which is absolutely necessary on account of the high 
price of timber. . 

This is the first and most important point which the owner 
should attend to in his' .own' interests. Next comes the' question 
of the local management '.of ;the."forest whichrincxeases .the produc- 
tivity of .the soil by obtaining' ,a good yield of '.timber, which' shall 
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be regularly felled. It is only by such a local management ' that 
it is possible for the forester to take the necessary measures , to 
ensure the highest yield of which the soil is capable, and a maxi- 
muni' and sustained volume of timber. 

The sooner the owner resolves to adopt more modern methods 
ill mountain forests, the sooner will his efforts be crowned with 
success, and his invested capital bring him in high returns. 

It is not necessary that he should at once give all the capital 
which w’-ill be required; this will be provided by the forest itself, 
at least in those districts where there is a rich supply of mature 
wood. By employing this capital in the organization of the means 
of transport, it can at once be reimbursed by having recourse to 
the supplies of mature wood, this proceeding appearing to be com- 
pletely justified economically. 

Care must however be taken that forestimprovement consider- 
ations do not come into conflict with such measures as have for 
their aim the preservation and increase of the soil fertility; in other 
words a distinction must be drawn between the chronometric and 
local meawsures, striving to carry out both according to the prin- 
ciples of Prof. Wagner, (i) 

To sum up : it is necessary to regard the sections as indepen- 
dent economic units, and to reduce excessively long rotation inter- 
vals to those of a more suitable duration, employing differential 
treatment with due regard to the condition of the soil and of the 
various trees. 

In this manner, forest management is refounded on more na- 
tural and simple principles ; natural reproduction is made use of in 
those parts of the forest where abundant seed is produced, and artificial 
measures are employed where they appear necessary. The result is 
mixed plantations with natural differentiation in place of pure stands. 


(i) Die Gmndlag&n ddr rdumlichen Tiibingeu, 1907. 

(Zweite verm. 11. verb. Aufl, Tubingen, 1911). 

The forest managenient scheme proposed by Prof. Wagner consists 
essentially in giving preference to natural reproduction, in so far as it gives 
rise to trees suitable to the locality and to mixed plantations. 

The course to pursue to attain this aim, would be to fell the forest in 
strips from east to west beginning on the north side ; a clearing should first 
be made to give a start to naturai reproduction. In theory there would be, 
in the end, beginning from the north side, a threefold series: (a) clearing, 
(6) natural regeneration with shelter, (<?) complete stand of young trees. Artificial 
reproduction is only resorted to as:a supplem<^ntaty measure^ , 
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"of Spruce, for instance, which being artificial, are therefore not 
calculated to produce a fruitful and sustained forest yield. 

Clear-felling large areas is a practice which will fall into ■ dis- 
use, for ill the case of high mountains, this "system is economically 
a mistake, for on the one hand, it entails great expense in replant- 
ing and, on the, other, it .causes great loss' in increment. As 'a 
proof of this, the writer cites a characteristic example: — 

Situation: y$ hectares (185 acres) on good soil on south-west 
slopes of high mountain. 

Area and Contents : 800 cub. m. of wood 120 years old per ha. 
(ii 400 cub. ft. per ac.). 

Treatmsnt: begun 40 years ago, and completed at 

the end of ten years. 

Cultivation expenses: planting and filling up gaps 
Eoss in yearly increment .............. 

Total debit 

Debit about £30 per acre. 

With the selection system and natural regeneration with shelter, 
it would have been possible to make a natural plantation 30 years old . 

Iv,iNDHOi<M, Waeter. Nuinber and Average Distance of Standing Trees- 
(Runkojen lukumaara ja Keskivalimatka). — Suomen Metsdn-* 
hoiioyhdistyksen Julkaisuja, XXVIII No., Vol. ii, pp. 700-704 
+ fgs. 4. 

The Author sets himself to solve the following problem, which 
is of very great practical interest: How should the average distance 
between the trees in a wood be calculated, given the area and the 
number of trees? 

Assuming an ideal wood, in which all trees are equidistant, the 
Author concludes that the average .distance, between the trees cor- 
responds to the shortest diagonals of the areas of incidence, i,e. of 
the vertical shadow of the trees.,., when these areas are represented 
by a rhomboidal or a hexagonal system. 

, Tn :bo& cases the interval may ' be calculated by means of the 
^following formula:. 

' ■ ^ ^ X 07 - 457 -> 

hi which i.is the average . distance and the number of " trees ..per 


. . £. 1875 
. . » 3750 

... £ 5 625 
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hectare.' the aid , of this formula the Author prepared a table 
which is appended , to the text. 

'It must further be noted that as compared wdth the interval 
thus calculated, that regarded as a side of the square equivalent 
to the area of incidence is too small, according ■ to Pressler, while, 
the diameter of a circular area of incidence is too large. 

The Author refers to the difficulty met .with in the practical 
use of the coefficient of interval, i. e. the ratio between the interval 
and the normal diameter- of the trunks of trees, especially in the 
estimate made according to Bretschneider and others. This becomes 
of great importance in coiivSequence of the fact that the average 
diameter is calculated from the average of test areas, and not directly 
as the average of the different diameters ; for this reason the points 
of departure of the estimate prove to be the average interval and 
the average area of incidence. Furthermore, by using the interval 
coefficient obtained by direct arithmetical calculation, errors are 
also made, the magnitude of which depends on the divergence of 
the extreme values in comparison with, the average, this divergence 
being greater in proportion as the shape of the wood is more ir- 
regular. 
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Ma'lsburg, : Prof. Dr. Karl von der. 'Size of ' Cell as a Faetor in 
. Shape .aid Productiveness of . Farm, animals. (Die "Zellengidsse 

■ als, .PMrmmnd Loistungsfaktor bei den landwirtschaftlichen. Nutz- 
tieren). — 15. Flugsckrift der Deutschen Gesellschaft fur/Z'mh^' 

' imtgshmde^'^'RziinoYtx^, rgii.. . , . 

■ The' endea^mur in .inoderii.' 'zoology, to trace biological questions 
of .breeding back; '.to ''their.' .ultimate - causes, .-and - the references '.-.of 


'.(i.) PiiWislied ill .'No. , xo- of -the A rheilen der Deutschen Geselhchajt ftlr 
ZUchlMnmhuncle. 




Germanf... 
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proitiitient' men in this branch to a diversity in the 'constitution 
and 'finer bodily structure of different animals, prompted the author 
to enter upon a thorough investigation (i) as to the essential nature 
of these differences. As the subject of his enquiries he chose the 
smallest units of the animal body, namely the cells. 

Pie found that the size of a cell stands in a close relation to 
the vital processes of which it is the seat and that consequently 
the size of the cell forms an expression and an objectively tangible 
(microscopic) distinctive feature of its biological character, i.e. its 
individual peculiarities. The fact that a cell expands in three di- 
rections is conditioned by its function ; it cannot, however, exceed 
a certain size without at the same time unfavourably affecting its 
life conditions. When a body grows in size, its surface increases 
by the square or second power, but its volume the third 
power. Now the cell has nothing but its surface as the gate 
of entrance for nutrition and oxygen and as the exit for the 
products of metabolism. This gateway therefore grows smaller 
in relation to the bulk, in proportion as the latter increases. It is 
for this reason that the smallest cells show the highest vital power. 
This smallness is sought to be permanently secured by the cells 
beginning to split up as soon as they have reached a certain size. 
Cell division is therefore an inner necessity arising out of growth, 
a fact already pointed out by other enquirers. 

If the plasm of a cell takes up too much water of imbibition 
(the water surrounding each molecule) the molecules are forced fur- 
ther apart by the thicker water layers lying between them, and 
this reduces their action on each other and also the action on 
them of external influences. Therefore metabolism will proceed but 
slowly and the consumption of food-materials and elimination of 
metabolic products will fall off. A cell thus reduced in activity 
will not be compelled to split up so soon because its smaller exchange 
of materials can still continue when the ratio of the volume to the 
surface has become less favourable. Such a large coarse cell will 
■also, assimilate a great -deal, because its/larger contents of .water' fa- 
cilitate solution of the food-materials supplied ; and, consmiiing little 
as mentioned above, it will grow rapidly, but on the other hand 
will possess less vital ■ energy: this is the property shown' '"by the 
cells of early maturing animals. 

There: may.,, also 'be n third class of cells hi' which the cell plasni' 
iS''e,nfeebl.ed fro'in the out-set 'by ■■.■some eirciimstaiice "'and' , therefore 
works defectively.' To'enable the. cell, to’ work at .'all,, however, it 
. must be very favourably 'Constructed,;, ' 'as'', 'Small'' '''''a ,, tender , as 

possible. Of all kinds., 'of cells' tliis''';is'. 'the value. ■ 
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If we now xegaxd the organism as the outcome of its consti- 
tuent parts, i,e. its cells, we can divide them into three classes: 

1. 'Fine celled. 

2. Coarse celled. 

3. Tender celled. 

The result of these theoretical considerations finds confirmation 
in nature. ■ As far back aS' the forties of last century Sir William 
Bowman had drawn up the following .scale of the average sizes of 
cells for the animals in^ the 5 classes of vertebrates: 


Fish 

122 

mikrons 

Amphibia . . , 

68 

» 

Reptiles . . , 

54 


Mammals. . . 

44 

» 

Birds .... 

34 



This is a striking coincidence, but no chance one, between the 
intensity of the vital processes, the entire essential nature of the 
animals and the size of cell. 

The American biologist, F. W. Conklin, in his work The Cell 
Size and the Body Size ” points out that the cell size conditions 
the body size of the animal within a species and that the differences 
between large and small animals of the same species are conditioned 
by the different sizes of their body cells. 

Farming practice also allows for the difference in metabolism 
in. large and small animals. Kellner established for oxen a higher 
starch value as the normal per 1000 kg. of live weight in propor- 
tion as the animals are younger, i.e, smaller. 


FEEDS' AND FEEDING. 


ScHNBXBBn, Kaeb. Is Winter Pasture' - possible and advantageous in 
tJermany? ( 1 st Winterweide moglich und vorteilhaft?). —DeuU 
sche landwirtschaftliche Ti&rz%icht, 16. Jahrgang, Nr. 4. , pp. 41-42. 

■ Hannover,' 26.' Januar, 1912.' ■ 

Most breeders think it impossible to turn out cattle to graze 
during the winter under German climatic conditions. Ten years ago 


(x). Situated m the Westerwald where the climate is veiy severe.''' ' " 


at 


.G'irmaif,, 
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tlie ilutlior , .was still of 'the same opinion, but now winter grazing 
plays a considerable part on his farm (i). Not only foals but hom- 
ed cattle, including cows out of milk and in calf, may ' be put out 
tO' graze during the day throughout the winter* These animals have 
a simple airy shed for their night quarters; in the^ morning the 
doors are opened and the animals immediately get out to the pas- 
ture' land adjoining the shed; neither snow nor cold keeps them in 
the shed. This shows that they feel at their ease on the meadow, 
because they could return to the b^^re if they did not care to stay out. 

The benefit of this process is two-fold : 

■ I . The animals are thoroughly hardened and get a thick 
wooly coat, which protects them far more efficiently against cold 
and rain than the coat of the animals kept in the cattle shed during 
the winter. When the latter in the spring go out to pasture, they 
suffer from the cold, are soaked through to the skin in rainy wea- 
ther and consequently lose weight during the first grazing period. 

The Autiior secures from ^ hectare (0.6 acre) of good pasturage, 
during the summer, from 100 to 125 kilogrammes (220 to 275 lb.) 
gain in live weight in the case of i year old cattle or foals, 150 
to 175 kg. (330 to 385 lb.) live weight increase in 2 year old cattle 
or I 000 litres (220 gals.) of milk in cows. Comparative trials with 
animals kept in the shed during the winter and others let out on 
to pasture during winter, proved that the above gain in live weight 
is only attainable with the latter, as there is no arrest of growth 
m' tli.e spring.' , 

2. Winter pasturing however not merely hardens the animals 
but supplies them with food. The Author manures his meadows 
in July and August with superphosphate and sulphate of ammonia 
and as a result a luxuriant growth of forage plants takes place in 
autumn; the animals -then find their food outside' until snow* falls. 
Trial weighings showed that without any additional feeding in the 
.house, from the istli November to the 20th December 1911' there 
was still secured an average gain of weight of lo kg. (22 lb.) per head. 

.The Author emphasizes the .fact that winter pasturage is only 
possible when ■ the pasture land is of sufficient area. Too many 
animals kept' on the same area would, .break up the greenswa'rd.too,' 
much' and impai,r the growth of 'forage in the following 'year. 'He 
regards, the sowing of - spring, rye^ (Johamiisroggen) and .' winter; bar- 
ley: on suitable soil, as advisable, for providing winter "pasturage* / 

,It should, also be .mentioned that calves on the farm we are 
dealing with are roughly reared; in the summer they live ilia calf 
yard, where shelter ■ is . only offered.; by a ; board ■ roof. ■ and a tree, ' and, 
they pass the winter in a cool shed. 
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Wakerdey, F. The Feeding of Bairy Cows in 1911. Mnseei Cake 

versus Soya Bean ~~~ Reports on Experiments imth Crops 

and Stock in the Year igio-igii, pp 57-66. Midland Agric and 

Dairy College, Kingston-on-Soar. 

Soya bean meal is a residual bye-product resulting from the 
extraction of oil from soya beans, and it is placed on the market 
at what appears to be, from the analysis, a comparatively low 
price. 

With the exception of the oil, it differs little from Soya bean 
cake and as the oil in the cake, when fed to cows, has been ac- 
cused of influencing the dairy products, the experiment was under- 
taken with a view to finding out whether any ill effects were notice- 
able when the substance used was deprived of most of its oily 
ingredients. 

The Object of the Experiment, 

1) To contrast the bye-product Soya bean meal with linseed 
cake in a mixed ration for cows, taking note of its suitability for 
milk production. 

2) By comparing the market price of the two foods of equal 
nutrients, to see which is the cheaper source of concentrated food. 

3) To determine the relative effects of the foods on quality of 
milk, as determined by Gerber (fat percentage), and butter, as de- 
rived from the cliurning of a representative sample of cream. 

The animals were selected and placed on preliminary feeding 
on Jan. 22nd and continued to receive a mixed ration in which 
5 lbs. undecorticated cotton cake constituted the main concentrated 
food for one week. At the end of this time, the cows were finally 
divided into two lots and weighed ; feeding proper commenced on 
Jan. aptli and they continued under treatment for one month, 
each /lot of 'four: cows received the experimental 'foods for two weeks 
"respectively,. 

The cows were divided into two lots of four each, the lots 
being balanced as nearly as possible in weight, milk yield and period 
of lactation. , 

■The cows were cross-bred Shorthorns, some of wdiicli were reared^ 
on the,ferm and. are representative 'of the type of cow kept in "the 
College herd. ' 

Their live, weight' ranged, from lo-ii' cwt. Weighings were taken 
on Jan. 30tli when the experiments commenced ; at the end of a 
fortnight, Feb. 13th, when alteiration was made in the feeding; and 
'.■'again, at; the' end' of the experiment on Feb, 27th. 
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Rations per Day. 

5 lbs Undecorticated cotton cake, or 4 % lbs. linseed cake, or 

4 Vs lbs. Soya bean meal. 

2 lbs. Mixed meal (bran, sharps, dried grain). 

14 lbs. Hay. 

7 lbs. Straw chop. 

56 lbs. Mangels (a part whole) pulped and given with chop and 
meal. 

Summary. 

1) Both linseed cake and Soya bean meal gave good results 
when fed in mixed ration to cows. 

2) Uinseed cake gave a slight advantage in milk yield and live 
weight. 

3) The manurial residue is higher from Soya bean meal. 

4) When equal units of food are employed, at current prices, 
there is little to choose between the two foods. 


breeding. 


Eaughun, H. H. The Inheritance of Colour in Shorthorn Cattle.— 
The American Naturalist. Vol. XLV, No. 540, pp. 705-742; 
No. 541, pp. 1-28. Lancaster, Garrison, New York. December 
191 1, January 1912. 

Shorthorn cattle often have offspring differing in colour from 
the parents; whether both parent animals have the same or a dif- 
ferent colour of coat, it is always uncertain which of the three 
Shorthorn colours will appear in a calf to be born. This is illus- 
trated by the colours of some of the cattle bred by Amos Cruick- 
shank at Sittyton, which are set out in Table I (after R. Bruce). 
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Tabee I. 


Colour of offspring 


Colour of matings i 

•0 

'dS 

^ rxS 
§ 

§ 

f§ 

White 

3 

a) Red X Red 

133 

12 

34 ' 

I 

180 

h) Red X Red & White . . . ■ 

31 

II 

6 

0 

48 

c) Red X Roan 

00 

!>. 

25 

265 

0 

568 

d) Red X White 

I 

0 

41 

4 

46 

e) Red & White X Red & White .... 

0 

2 

0 

I 

3 

/) Red & White X Roan . . , . .... . 

22 

i 22 

40 

■2 

86 

g) Red & White X White ........ 

0 

1 

I 

1 

3 

h) Roan X Roan 

5 ^ 

10 

183 

60 

309 

i) Roan X Wliite , 

0 

0 

12 , 

12 j 

.',24 

k) White X White 

0 

i ^ 

1 ' ^ 

1 

2 1 

1 " ' ' 3 

j 


521 

83 

1 583 

i 



L,^,J 

I 27a 


A further Table, worked out on the basis of pedigrees (after 
Wentworth) shows that from the pairing of different coloured Shor- 
thorns 127 white, 645 roan and 892 red calves resulted. Want 
of space precludes our reproducing the other examples quoted by the 
Author ; we may only adduce a single case in which a white calf 
was bred from two red parents (after E. M. Hall, see p. 725). 

In connection with his data concerning the colour of vShorthoms, 
the Author , suggests the following hypothesis in explanation of the 
three -fold colour. ■ 

' In Shorthorn cattle there exist, intermingled two . genetically,^ 
independent' sets ■■ of hairs, which form the characteristic colour mark- 
ings of this animaL . 

One set is j)o and f&d (J 2 ), white 

being dominant and , red .recessive , the ,' other ' set is , .alternately" 
redy.(R) and, albinic white (w), in which red is dominant and ' white' 
recessive. The dominant white is formed by an anti-body present 
in ' 'the .zygote, which retards or completely prevents the develop- 
ment' ' of ' 'the , , determinants of any;' cojtour ' The , .sarne ' :,,,ahti-,bpdy:, m 
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a larger quantity destroys the^ colour determinants and thus forms 
recessive white (albinic white), which occurs in albinism. 

It may be assumed that the dominant white originates from 
the Roniano-Britisli cattle and recessive white from the Dutch 
cattle ; it represents a strain of partial albinism. Coarse mosaic 
or spotted colour pattern sprang from . Dutch bulls imported in the 
i8th Century. The spots of Group I (dominant white) are found 
on the fore and hind flank, the under line and the median line of 
the body, above the face and a fine network extending over the 
remainder of the body. Group II (recessive white) covers the neck, 
sides, back, hind quarters and legs in a network exclusive of the 
areas of Group I. 

The Author uses the following symbols: 

W = Inhibitor of pigment formation. 
w = Absence of such inhibitor. 

R = Determiner for red pigmentation. 
r = Absence of determiner for red pigmentation. 

With reference to Set No. i, or group - unit No. i, individual 
cattle are gametically TFgj Ww or R^; with reference to group - 
unit No. 2 they are R^, Rr or r^. There are therefore in- 
volving these characters nine gametic and three somatic types of 
individuals, which types are set forth in the following table : 

Tabee II. 


Gametic Composition 

Somatic Aspect 

Blood 

Unit 

Purity 

Set 'I 

Set 2 



Set I 

Set 2 

I 



Red 

Pure 

Duplex 

Duplex 

2 


Rr ■ 

Red 

.' Mongrel 

Duplex 

Simplex 

3 

: 


Roan (i) 

■ 

Pure ■' 

Duplex 

Niilliplex 

4 

Ww i?3 

■ 

Roan 

Mongrel 

Simplex 

! /Duplex 

V" 

Wzejfij 

Rr 

i ■ 

Roan 

Mongrel 

1 Simplex 1 

Simplex,, 

6 . 

WwR,2 

' ' ^2 ^2 ■ 

White 

Mongrel 

Simplex J 

: HttIKplex' 

' 7 



Roan 

Pure 

' 

Duplex 

,'Buplex' 

S 

j ' 

Rf 

Roan 

j , 

I, 

Mongrel 

. Duplex' 

'■ .Simplex 

9 

1 

d " , 

1 White 

. ' Pure 

i Duplex ' 

Nulliplex 


i ' i ^ ^ j : ... ■ ' ■ d- ^ 

(i) RoaH' ill' 'this Table ■ denotes any animal with’ white and red hair in' 
a coars e ' or . fine ' mixture/,, without regard, to proportion or pattern. 
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Now, if two sexual cells of the structure indicated in Table II 
combitie, 45' different mixtures are possible. These mixtures explain 
the fact that many Shorthorn animals look like mongrels ; the 
cause lies in the different behaviour of two genetically independent 
units '' Contained in it. 

In Table III we give a few examples of the 45 possible com- 
binations ; the whole of this Table can unfortunately not be repro- 
clticed' for want of space. ' . , 

It' frequently happens with these matings that the same pa- 
rental elements enter and the same offspring in point of aspect 
may be expected, but these elements are differently combined in 
the individual animals. Examples of this are iinmbers 8 and 9, 
numbers 19 and 20 and numbers 34 and 35 in Table III ; the 
figures ill question are connected an arrow. 

If red Shorthorns are mated as in No. 30, Table III, there 
result about 75 '% of red and 25 % of roans. There .are however, 
reds which will produce only reds as in matings No. 6 and No, 15 
(see Table la). If roan parents generate white offspring, this may 
be due to a mating like No. 25 or No. 26 of the pro- 
ducts are white), or from a mating such as No. 28 (3/16 white), 
or also No. 34 (^^4 offspring white). The product itself from 
the point of internal structure, is either like type 6 or 9, Table II. 
Paired with other red Shorthorns it would produce only roan calves 
with a mating like No. 20; with a mating like No. 23 there would 
result 50 % of roan and 50 % of red, and with a mating like 
No. 35 50 % roan and 50 % white; in a mating like No. 42, if the 
white were mated with a roan, only white calves would be pro- 
duced. 

Pairing roan with roan, a high percentage of roan results (see 
Table I, k). This suggests that many roans are pure. In No. i 
(Table III) roans are really pure and produce only roan posterity 
of similar germ cell structure to .the two parents. In matings 8, 
9 and 19 roans spring from roans but with dissimilar structure. 

A' white' calf from two perfectly red parents' is. either of very rare' 
occurrence or does not occur. 'at all (Table I. a). A , case of, this 
kind was cited mbove (M. Hall); this may be a case of mutation, 
or such an animal, may also' be regarded as a complete ' albino'. It 
is much more probable that both ’parents are never entirely,' red^ 
and therefore, keeping to the nomenclature of this article, can be 
described as roan. The explanation, of . the manner in ■ which . they, 
.produce a white, calf is.' then, easily found .'(Table III, ; 25,' '26,:;ete:.)'.,; 

The form , 'of the , different .'colour" markings in the Shorthorn 
hair' : coat;, is, 'explained , by the ,^ct that generally the darker pig- 
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ments are dommant over the lighter,, covering the latter, ih the 
order ; black, ' red, yellow, . albinic white, the preceding colour always 
covers all following ones. Dominant white however is not covered 
by any colour: it is dominant over all (as an example Davenport's 
experiments with the Silkies and Leghorn Fowls are quoted}. If, 
then, the white Shorthorn coat be regarded as a mixture of domin- 
ant and recessive ■ (albino- white) and an animal of this white be 
paired with a red vShorthoin (duplex red), the red covers the albinic 
white and the latter therefore appears red; the dominating' • white 
remains,, and as both whites form a network over the body, there 
result the well-known roan-coated animals. vSpottiiiess or a mosaic 
mixture may arise if the network is coarser. If a wdiite Shorthorn 
of type No. 9 (Table II) is paired with a black Angus animal, the 
black covers the albinic white and there result the well-known ' blue- 
roan hybrids in full agreement with the theory here developed. In 
mating Angus with Herefords, black covers the red, but not the 
dominant white of the forehead. ' It may consequently be supposed 
that the different Shorthorn colours arise from intra-zygotic 'reac- 
tions, but that the last units are not altered, and may appear in 
other combinations in the posterity. 
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WORK OF FIVE - STOCK ASSOCIATIONS ANB 
OTHERS FOR ENCOURAGEMENT. OF BREEDING. 


UJHE1.Y1, Imre, Report of tlie Cattle Breedmg Association of, Ma- 
gyarovar on tie Working Year 1910 - 1911 . (Jelentes a magyar- 
ovari szarvasiiiarha tenyeszto egyesiilet igio/ii). — Tizenoto- 
dikevi mukddeserdL 'Mag^^arovar, 1911. 

We extract from the Report of the Magyarovar Cattle Breed- 
ing Association on the working year 1910-1911, the fifteenth since' 
the foundation of the Association, the following particulars: 

M. Imre Ujhetyi, Secretary of the Association, reports that the 
results of the year ending on the 30th September 1911 have been 
very favourable, and the most remarkable fact has been that the 
sale by public auction of breeding bulls reared by membm gave 
an excellent result, and that furthermore the members, most of 
them small peasant proprietors, obtained for young bulls 15 months 
old up to 3 000 crowns (£125) a price with which breeders of pure 
Simmentlials might also, be satisfied.' ■ 

The association organised milking comijetitions in three com- 
nmnes, in order to increase the milking capacity of the cows owned 
by members. , , 

The commune of Level gave fairly good results in this con- 
nection and the Association has taken the necessary steps' for exten- 
ding these competitions in the future in several communes of .the 
Comitat, ■ ■, , . 

The Association has greatly fostered- cheese manufacture and 
has also endeavoured to introduce the production of hard 'cheeses 
into the Comitat. 

...As to, pig ' breeding, the Association- being, insufficiently sup- - 
ported by the State, wi|s unable , ta. attain:,, noteworthy results. 

In' order to' rationalise, the design and..-equipment of sheds and 
.'byres, the-' Association, provided prizes of 100 -arowns , (4 guineas) to 
',he paid', to -farmers': who built: their' cattle .houses' aecoiding to the 
plans of. the Association' and in Mepingwith^h^ 

' ., , , The, Association sold by public..auetion' on , the .aS'th Feb'ruary ,.i,..9i'i, 
,20' bulls' from : I, to 2 'years old at the average price of 1030 crowns 
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Tabee III [Extract). 


Parent B 


Intermediate calculations 


Gametic and somatic composition of offspring 


( 

Set I 

(FFg fg) 

(FFg fg) 

= 

4 Ffa h 


16 TFg fg R5 




I? 

Set 2 

H R2) 

K 1^2) 


4 ©2 R -2 


S Roan 7 




i 

K 

Somatic effect Robxi 7^ 

Roan 7 




) (100 %) 




ai 

: ( 


{©a R2) 

(Ofg Rg) 

Red I 

{% ^2) 
;(% 

Red I 

- 

4 ©g Rg 

4 ©a Rg 


/ 16 ,©2 Rg ©g Rg 

j Red I {100 %) 






{W2 rg) 

(IF© Rg) 


2 IFg rg -f 2 

IF© fg 

) 4 FFg rg ©2 Rg + 4 TFg Rr 4 * 

4 FF©R5, ©5, R, -f 4 Tf©R, ©, Rr 

8 ? 


(®2 -^2) 

(©2 Rr) 


2 Wa Rg 4 “ 2 

|£-*g 

'* Roan 7 

Roan 8 

Roaii 4 

Roan 5 

A ( 


Roan 7 

Roan 5 




/ (25 %) 

te %) 

(25 %) 

(25 %) 
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(£42.185) with a miiiinium of 600 crowns (£25) for a 3!^earling and a 
maxiimtm 'of 1470 crowns (£61.55) for a two-year-old. 

It sold by private treaty 25' animals from 15 montlis to 2 % 
years old, two of them being young bulls of 15 months at the 
price of ■ 2 000 crowns (£84) and 3000 crowns (£125) ' respectively. 
These two • animals were the offspring of dams which had gained 
first prizes in the milking competitions. 

The Association directed its main endeavours towards securing 
that only the offspring of excellent milking animals should be used 
for breeding ; it attributed far less importance to the question 
whether the animals used for breeding exhibited in their physical 
features all the characters of the breed selected for raising (Sinimeti- 
thal breed). 

The herd book kept b\^ the Association contains exact parti- 
culars of the animals possessed by the members, and for purposes 
of sale the Association supplies members with - authenticated certi- 
ficates extracted therefrom concerning the animals to be sold. 

The Association also fixes prizes every year for the finest 
heifers. In 19 ii, in the three districts of the Comitat, the Asso- 
ciation distributed 60 prizes totalling i 500 crowns (£62.105). 75 small 
proprietors belonging to ii communes took part in these compe- 
titions, with 86 animals, of which 58 carried off prizes. 

The milking competitions referred to above took place in the 
communes of Tevel, Teheny and Hegyeshalom. The following are 
the results in the Commune of Tevel where the fifth competition 
since the foundation of the Associatian was held. 


"Years 

No. 

Average yield 

Contents 

— 

of Cows 

in gallons 

.of Fat , 

1901 . 

• ‘ 23 

5^7 

3-70% 

1904 

. . . 79 

586 

3-73 % 

1906-07 

. . 33 

650 

3-92 % 

1908-09 

. . ...28' 

714 

3-67 % 

1910-ir 

. . ■ 51 

743 

' 

The members therefore took 

part in the competition in large 


numbers: -in 'spite of foot-and-mouth "disease* which, caused many' ra- 
vages- ;■ the results' show that' influence of the eoaipe- 
titions ' has''': become' more' pronounced '.in the higher average of milk- 
ing, their being ah increase of about 30 % during the period. 

: ■The,':re'Sults; 'obtained ' by - 'the as an'' intermediary in 
■the'.purchase/'of ■' chemicai manures-^and .seeds of' forage '.crops were 
likewise very interesting:. The, quantity. '.of. seed :distrib'uted in iqio-i'i 
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was about 225 qls. (over 22 tons) and of manure (superphosphate) 
48 wagons. 

The Association continued experiments for several years on the 
manuring of moor pastures. They found that the use of 200 kg. of 
superphosphate and 75 kg. of potash per arpent cadastral (about 2 % 
and I cwt per acre) yielded an extra crop of 450 to 4 800 kg. (6 % 
cwt. to 3 tons 6 cwt. per ac.). The quality of the hay on the grass- 
lands thus manured was much superior to that of the unmanured 
lands and the proportion of good grass had undergone notable 
increase. 

The report of the Association also contains particulars concer- 
ning the number of animals in the Comitat; from it we extract 
the following table for the years 1910 and 1911. 


NUMBER OF 



Cattle 

Buffaloes 

Horses 

Kgs 

Slaeep 

Goats 

Asses 

1910 . . . 

51257 

II4 

14894 

33669 

4754 

2683 

35 

I9II . . . 

50 074 

69 

15244 

37764 

4356 

3 

60 

Bifterence 

- 2.3 % 

— 39 % 

+2.3% 

+ I2.I % 

-8.4% 

+ 17.4% 

+ 71% 


Co-operative Dairy Societies in operation in the territory of the 
Association numbered 17 at the end of 1911, the number of members 
being 1865 with 3 315 milch cows. The quantity of milk supplied 
by members during the working year ist July 1910 to 30th June ign 
was 3079519 litres (about 677 750 gallons), of which 972 784 1. 
(214 100 gal.) were used for butter making, 693 013 1. (152 500 gal.) 
for cheese making and 1 413 722 1. (311 150 gal.) were consumed in 
their natural form. 

The butter production was 39 921 kg. (39 tons 5 % cwt.) that 
is to say 4.1 kg. per 100 litres (41 lb. per 100 gal.) of milk, and 
cheese 73 225 kg. (^72 tons i cwt,) or 10.59 kg. per 100 litres (io6 Ib. 
per 100 gal.) of milk. 

It is clear from the accounts of the Magyarovar Cattle Breed- 
ing Association for the financial year 1910-1911 that the receipts 
and expenditure have reached the amount of 204494 crowns 
(£8 520 odd) , and the Balance Sheet at the end of the year totalled 
the figure of 45 895 crowns (£i 912) with a profit of 15486 crowns 

(£ 645 )- 
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De I^apparent. Li¥e Stock Shows and Prizes. (I^es Concours de, primes 
encourageiit Felevage), — La Vie d la Cafnpagm, VoL XI, 
No. 127, pp, 21-23. Paris, i Janvier 1912. 

The general Paris Shows and those termed National, organised 
successively iii' various parts of' France for the encotiragement of 
agriculture, not being accessible to small proprietors who are too 
economically inclined to attend them, are insufficient, in a country 
with so man}^ small and medium farms, to generalise progress, 
particularly in breeding. 

Those who exhibit at these larger show are always the same : 
a sort of breeding aristocracy, and others who have been termed 
show professionals. Owing to their skill in selecting and preparing 
the animals to be exhibited they secure the majority of the prizes, 
and breeding generally does not benefit very much. 

Special Shows of Breeds which have been held since 1894 in a 
regular succession, in different towns of a breeding region, have not 
completely solved the question, as there still remains the superiority 
of the above mentioned competitors, and also the expense and loss 
of time to breeders at a distance from the show. B^or this reason 
the number of animals elhibited in these breeding shows has always 
been rather 'limited. '• 

In 1907 an attempt was made at a reform of the special shows 
on the following bases, as regards the two breeds, Bordeaux and 
Pyrenean, in the South West: 

1. The selection of a certain number of centres distributed 
throughout the region where the breed is raised. 

2. The appointment of travelling judges. 

3. The replacing of prizes of decreasing value by premiums 
divided into several classes. 

4. The elimination of the age section. 

, 5, "Dispensing with preliminary formalities of entry. ' 

Each breeder may bring to the show air the animals he thinks ■ 
fit, which have: at least the first permanent teeth; nevertheless one 
and the same breeder' can only: receive two prizes for males and 
three for females. 

than 12, years old, 

."/oati; only , obtain •.me'dais.'''' The prizes vary from 125 to 40 fr.' (£5" to 
' ■;'£'riT2's);^ according ' to ' the classes. The judges, ' three ' in number, 
'■■''Woik '-on system' to" facilitate, comparison, of the' ani-^ 

mals submitted at 'different places. Furthermore, ■ with , a ' view , to 
'.the instruction, 'o "breeders, the .judges dictate their' notes' aloucl':and 
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publicly to the. Secretary, : and after classification each breeder re- 
ceives a duplicate of the score-card of his classified animals. 

On the , very first occasion some hundreds of animals were 
shown, and an increasing interest in these shows may be expected 
among breeders, so much so that breeders in other districts have 
demanded application of this new system to themselves. 

Aiimials MporM for Breeding Purposes. — Reports of the U. 5. 
Department of AgnculUtre, Bureau of Animal Industry: Report 
for Horses, p. 3 ; Report for Cattle, p. 3. Washington, Decem- 
ber, 14 and 16, 1911. 

According to a report of the Ministry of Agriculture in the 
United States during the period ist July to 30tli September 19 ii 
there were imported in all 1212 breeding horses and 317 breeding 
cattle. The following list shows to what breeds these animals 
belong ; . . ' ' 


I. _ Hors.s. 


Breed 

Stallions 

Mares 

Belgian Draft 

149 

47 

Clydesdale . ' . . . . . 

34 

18 

French Draft 

4 

--- 

Hackney . . 

6 

9 

Perclieron , . . . . . . 

586 

164 

Shetland Pony 

9 

45 

Shire 

42 

3 

Suffolk . . . - ■■ . 

12 

16 

Welsh Pony ....... 

10 


Total ... 

852 

360 


Breed , 

II. - 

- Cattle. 

Bulls 

Cows 

.Alderney. , 

.... 

. . . I 

, — 

Ayrshire 


... . ''14 

. 99; ■, 

Guernsey , . 


• ■ : , 5 

: „ „ : 89 : 

Jersey " . , 


■- 1 

100 , 

Bhortiiorn ■ . 

Total, 

,y. -'.i' ■ ' '2 ", 

^ ■ ■ '29' ' 

28^ 
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m$ Life Stock aai Fresh Meat Imports into Great Britain in 1911. — 

, The Meat Trades Journal, Vol. XXXV, No, 1337, pp. 46-47. 
IvOiidon, January ii, 1912. 

The imports of live stock and fresh meat into Great Britain in 
1911 and the chief exporting countries may be seen from the 

bSi following table. 


A. Imports of live stock. 


Country 

United-States 

Canada 

Clianiiel Islands . . . . 
Total ...... 


Cattle 

Sheep 

155 816 

42 805 

42 239 

4868 

2342 

— 

200 397 

47673 


B. Meat imports. 


Beef . . . .... . 7 362 434 cwts. 

Mutton . . . ; , . . 5 337 45^ 

Pork * 452932 ;» 


The percentages 

contributed 

imports are : , 

Beef 

. : .% 

United-States . . . ' . 

2,37 

Argentina . . . . 

83,89 

Australia . . . , 


Holland. 


Belgium . ... . 

— 

other Countries . 

0.59 

Total . . . . . 

100,00 


by different countries to these 


Mutton 

% 

Pork 

% 


0,92 

34.83 

— 

61,32 


2,13 

; ^ .'81,76 

— 

" '3*21 

1,72 

. .. 14,11. 

.'100,00 , 

.. 100,00 
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HORSES. 


Krambr, H. The MoBgoIIaR mi the so-ealled Assyrian ,WiM Horse. 

(Die mongolischen uiid die sogennanten assyrisclien Wildpferde) . 

— Mitteilungen der Deuischen Landwirtschafts-Gesellschaft, 27. 

Jalirgang, Stiick 3, pp. 33-37. Berlin, 20. Jamiar 1912. 

The descent of our different breeds of horses cannot be regarded 
as thoroughly elucidated at the present time. There is, it is true, 
no difficulty in conceiving that in prehistoric times primitive horse 
types differing little from each other became widely scattered in 
space. Then the animals living in the grass-growing low lands in- 
creased in bodily size and weight owing to plentiful nutrition, while 
in mountainous regions, owing to privation and unfavourable cli- 
matic conditions pony-like animals arose; finally in desert regions 
a specially speed}^ type of horse gradually developed, because in 
speed alone could salvation be found from beasts of prey, and 
further because a great deal of motion was required to secure a 
sufficiency of food from a sparse vegetation. 

The zoologist Keller of Zurich adopts the view that the Oriental 
horse is also descended from Equus Przewalskii but this is the very 
instance in which the descent is not proved with certainty; If the 
Oriental horse has come from it. there shoulcl be inter- 

mediate forms between the two types. As proof of the existence 
of such intermediate forms illustrations and bony remains lighted 
on by chance might serve. Tscherski has measured bones of this 
kind and found that the brain part of the head is broader than 
the average of the Arab horse, and that the supraorbital ridges 
likewise do not project above as with the Arab horse. From this 
he concludes that the two belong to different types. Noack found 
considerable differences between the tooth .structure of E. Przewalskii 
and the Oriental horse and of these the Author has likewise satis- 
fied himself* 

Although he regards the descent of the Oriental horse from 
P. as very possible, he utters a warning against endeavor- 

ing to draw conclusions from the very inadequate material at 
present available. Though iilustrations ii^^ on by chance have 
some value, they should not be over-estimated, because allowance 
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must be made for the personal and not strictly objective element 
ill the artist's reproduction of the animal. I^ikewise the bones found 
lip to to-day do not suffice to settle the question. If minutely ac- 
curate measurements of single animals or individual bones 'are made, 
and the relationship between different types asserted or denied -on 
the basis of the results, mistakes are inevitable. The Author hopes, 

■ nevertheless, that the investigations of natural science, and exami- 
nation of bones, will yield more precise information on the present 
question if more plentiful material can be found. 

ScHunzE, C. Investigations into the Growth of the Hoof of Horses* 
(Untersuciiungen iiber das Wachstum des Huf horns der Pferde). 
— Deutsche Landimrtschaftliche Presse, 39. Jahrgang, Nr. 7, 
pp. 67-68. Berlin, 24. Januar 1912. 

The iliithor examined the growth of the hoof by measurements 
carried out on 800 hoofs ; the chief results of liis work are as 

fflermany 

1. The growth of the wall of the hoof averages 7.66 mm. 
per month. Unshod hoofs grow 8.6 mm. on the average per month, 
and shod hoofs only 6,73 mm. 

2. The rapidity of monthly growth ranges, for unshod hoofs, 
between 4.4 and 9.3 mm. 

3. The average growth may be greater in one month than 
iti another. 

4. The fore and hind hoofs grow at about the same rate, 
but the rate of growth of the different hoofs is seldom quite uniform. 

5. The hoof growth around the coronet is uniform in 90.6 % 
of all hoofs and irregular in 9.4%. Irregular growth rarely occurs 

: with regular shapes of hoof. 

■ 6, When unshod hoofs .are. shod, there is , an arrest of growth. 
Good' care of the hoofs and. good shoeing, especially that method 
^ which the hoof approximates more to natural con- 

ditions (seated shoes and half-shoes) may reduce this injurious effect. 

hoofs of horses aged from 5 to 10 years have on the 
average a, monthly growth 0.28 'mm. faster than the hoofs of horses 
aged from II to 19. 

8. The colour of the hoof has no relationship to its rate of 

y. •" . ■ • • ■ , ■ ^ 

9. The duration and description of work does not affect the 
rapidity of hoof growth to any ascertainable extent. 

10. In foundered hoofs the heel possesses a more powerful 
growth than the toe and quarters. In hoofs shod with bar-shoes 
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the toes grow 2-5 '111111. more per month than the' remaining wall 
sections. Injuries to the hoof coronet give rise to an, additional 
growth up to 7 mm. per^ month in the corresponding part' of 
the wall 

11. Single dressings with' Canthaiis ointment or cauterisation 
of points on the coronet usttally results in an increased growth of 
3 mm. in the wall in ' the month ' following. A better result is 
obtained by frequently repeated dressings with ointment, but there 
is no specific capable of permanently increasing the horn production. 

12. Hoofs in which the volar or plantar nerves are severed 
grow on the average 2-5 mm, per month more than sound hoofs. 

13. General diseases as a rule lead to no arrest of hoof 
growth ; indeed ■ there is often ' an enhanced growth after recovery 
from a disease. The hoof horn however becomes dull when the 
animal is ill and shows a deficiency in moisture and elasticity. 


SHEEP. 


Thieo, Hans Eubwig. The Objects of Intensive Sheep BreeiiiBg. 
(Zi-ele des intensiven Schafereibetriebes). — Deutsche Landwirf- 
schaftUcke 39. Jahrgang,- Nr.', 4, p. 29. Berlin, 13. Ja- 

nuar 1912. 

Sheep breeding must not be made secondary to intensive crop 
growing, but it must be adapted to the latter; if this is done its 
continuance even on farms devoted to the most intensive crop 
growing, such as sugar-beet farms, is not only possible but is ne- 
cessary, because fodder which can only be turned to account by 
sheep is found everywhere. It should not be our aim to breed 
sheep with the finest possible wool, but raising lambs should be the 
rnain ' source of revenue and the wool regarded as a by-product; like 
straw in the '' case of ', grain. 

The. sheep should reproduce - as. young as possible, from ' i ' year' 
to 18 months. The Author says that his experience proves this to 
be .perfectly 'feasibleun 'practice.- -It"- is precisely the very early ma- 
turity of the sheep which forms a very valuable property, and gives 
it a great superioxity. over. large cattle. ' . P/ 

If lamb fattening is carried on, the food used is converted 
into money after a maximum of seven months, because at this age 

to 


mt 


'GermaiiF 
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the lambs are ready for the butcher. If pigs are fattened so . young, 
why should the like process not 'be applicable to sheep'? The sooner 
the lambs are ripe for' the butcher the cheaper is the fattening, the, 
less the risk,, and the better the quality of meat. According to 
H., Fischer, Tehrbuch der vergleichenden Histologie '' p. 114, it 
is the young, cell, which is the most, capable of assimilating, and 
,K.'v. cl. Malsburg also points out in his book: “ Die Zelle als 
Form- und Leistungsfaktor unserer landwirtschaftlichen Niitztiere ” 
that ill the young organism all other cell functions are restricted 
to a minimum in favour of growth. The young cell however also 
forms but little protective substance against disease germs, and 
therefore it cannot be otherwise than an advantage to send the 
lambs to the slaughterhouse as young as possible. Finally the 
quality of the young meat is due to its large contents of muscular 
substance and the small proportion of fat therein. 

Intensive feeding when young should however also be practised 
for lambs intended for later breeding, because it results in earlier 
sexual maturity and further develops the precocity of the breed. 
The breeding stock should be perfected by pure breeding if a breed 
is available or has been created corresponding to the particular 
conditions. Fatting lambs however are best produced by crossbreed- 
ing, in order to secure the maximum fattening powers. 

If two lambing times are arranged for, one in the middle of 
October and the other in the middle of May, the labour of the 
feeder will be uniformly utilised almost throughout the year with a 
7 to 9 months fattening period. 

The future will show whether lambing twice a year is feasible 
with sheep. The Author has already begun to carry out in prac- 
tice the methods sketched out here, and he thinks it desirable that 
his principles should be further and more generally followed up. 


GOATS. 


Springfield,. K. Should- Goats be Bistingulshed ,bf the Use: of Ear 
Markers or by Tattooing? (Kennzeiclimmg der' Ziegen,, dutch 
Ohrmarken Oder Tatowierung ?) — Zeiischrifi fuf' Ziegmzucht^ 
- 13. Jahrgang, Nr. : 2 ,. pp. - 24-26'. ' Hannover, 15. ' JaB.iiar,, I9i2> ' '■ 

"Markers on the ears should not be employed,; for "distingui 
breeding. '.goats; 'whatever.; system is ; adopted,'- there ;is -always ' 
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possibility of the animals, during pasturage or in the shed, getting 
the ear marker caught and slitting their ears, which mostly means 
the loss of the marker as well. These drawbacks may be avoided 
by tattooing the signs (numbers or letters) on the ears. The cost 
of tattooing scarcely exceeds that, of the ear marker system. Good 
tattooing pincers with . interchangeable types and a little German 
black and spirit is all that is required. Tattooing nippers with 
several spaces are used, into which several types can be inserted. 
It is advisable to put on one ear the Herd Book number of the 
corresponding animal, and transversely thereto (horizontally) to tattoo 
the association mark, while in the other ear the number of the 
dam, and to it a figure indicating the year of birth, are tattooed. 


PIGS. 


Sfencer, Sanders. Green Pood For Pigs(i) — Lwe S^ock Journal 

for igi 2 , pp. 193-196. London. 

The old method of rearing pigs on very short diet and then 
rapidly fattening them with large quantities of barley meal or other 
expensive foods is no doubt well adapted for the production of very 
fat pigs, but they hardly fetch as high a price as animals fed from Great 

their early days with comparatively cheap food but a sufficiency of Britain 

it, who have therefore been able to build up their body. Animals 
fed ill this latter way yield excellent meat instead of the excessive 
quantities of fat found in pigs fed on the old method ; besides this 
they are ready for the market much sooner. 

A method of feeding having much to recommend it is summer 
pasturing. Mr. Spencer reports on a fann in an ijnglish midland 
county, where between seven and eight hundred pigs are annually 
folded on permanent or temporary pasture. The animals are bought - v 
when about 10 weeks old, and are then, in addition to pasture, 
given a small daily ration of sharps in the form of thin slop, and^^ ^ 
also mangolds and cabbages; later on, when the pigs grow stronger, 
they are given peas and beanS' instead of sharps. Towards the end ; '' 


(i) vSee ' also ' B. • Feb. ' lOii:, ■, No. ,.374.: 
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of August tlie largest animals are' put into yards and fed on various 
lineals, 'with 'an addition, of .green ■ fodder. In the course of. two or 
three months they are -sold' off fat. ■ The results of this inethod of 
pig fattening are highly satisfactory. 

The Author further says that pig fattening with meal' excl,u» 
sively is, more expensive than if .a mixture of meal and potatoes 
is fed to them. .He refers in proof of this to the experiments of 
the Wisconsin Experiment Station, in which it was found that with 
pure maize meal 'feeding 440 'lb. of maize meal were required to 
produce 100 lb. increase in live weight. This' same increase in live 
weight was secured by means of 262 lb. of maize meal and 786 lb. 
of cooked potatoes, (Ratio' of maize meal to potatoes 1:3). 


Meyxr, Georg. The ¥aliie and Digestibility of Foods, (Uber de'u 
Wert uiid die Verdaulichkeit der Eutterrnittel). — Mittdlungen 
der V ereinigung Deutscher Schweinezuchter, 19. Jahrgang, Nr, 2 ; 
pp. 29-32. Berlin, 15. Januar 1912. 


To make pig fattening, successful, everything detrimenta' to the 
well-being of the animal must' be avoided, such as dark and' bad, 
sties, irregular meal times and badly composed, poor flavoured food 
mixtures. - The ' breed is also' an important point : highly bred pigs 
derive more benefit from their food than the common stocks. 

Pigs digest" young.. green fodder better than old, in which the 
fibres have become wmodyv ' According to the experiments of Pro- 
fessor Eehmann, of Gottingen the following is the ■ percentage di- 
gested of the substances contained in red clover: 




Organic 


N-fret* 

Crude 



matter 

OL 

Protein 

% 

ext.ract 

fibre 
■ % 

i 

Red clover, young, without 




Pig . . . ■ 

1 flow.ers' ,. . . . ' ... ■ 

i Red clover, beginning to 

54 

49 

. 71 ' 

24 

: ! 

' dower . . ■■■., * ■■■. ■ ■ 


33 

' 57 ' : 

, ■ i6„ 

Wether . - 

. ( 

^ Red clover, beginning to 

1 ': ' .fiowet v'."> ■ . ; 

".■'".''''66... .• 

71 

, 74;''.' 



'On ' the "Strength of careful feeding experiments Professor Eeh- 
mann divides foods for- p'igs, .into' , three'v classes^'''' aGcording.; to. '.the 
.proportions ', of organic. .matter. ..digested 
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Class I 

over 90 %l 

1 

Class II 

80-90 % 


Class III 

"telow 80% 


Potatoes 

94% 

Barley 

81% 

Palmnnt cake . 

68% 

Sugar beets . . . 

95% 

Wheat . . ... . 

83% 

Bran ...... 

67% 

Beetroots .... 

90% 

Beans . . . . . 

80% 

Rice meal . . . 

66% 

Make . 

91% 

Cocoanut cake . . 

80% 

1 Brewers* grains 

48% 

Peas 

91 % 

: Linseed cake . . , 

80% 

! Green fodder . . 

40-54% 

Meat meal .... 

92% 

Dried beet slices . 

80% 

1 Ensilaged beet 


Milk . 

95 % 

Ensilaged beet 
i slices ..... 

80% 

1 leaves .... 

1 

1 

70% 

Molasses 

100% 


i 

i ■ 



The effects of the foods are mutually supplemented and com- 
pleted by mixing, and any harmful properties a particular food 
may possess are thus toned down. 


Richarbsen, Prof. Dr. Pig Fattening Experiments with Bried Yeast 
in Comparison with Meat MeaL — Deutsche LandwirtschaffUche 
Pressc, 39. Jahrgang, Nr. 5 and 6, pp. 42-43 and pp. 49-50. 
Berlin, 17. and 20. Januar 1912. 

Breweries have begun to prepare a food from yeast by drying. 
Up to now not much experience is available on dried yeast feeding. 
The Author therefore from the 20th July to the 25th October 1911 
carried out a feeding experiment on six pigs (Yorkshire crossbreds) 
three of which were given dried yeast in addition to Other food. 
The animals were the offspring of two sows and were bom on the 
29th and 31st December igio.' For ' the experiment two groups 
'and B)' each of three pigs were formed.' The' experiment itself 
was divided' into two periods.'-, 

. The following was the composition of -the foods used, found 


'by analysis: 

Dry Matter 
% 

Protdn 

■, Fat.' ' 

Nitro,gea'-ftee 


% 

% 

■extract,, 

Barley . . .■ 

. . . 87.64 

12.26 

2.15', 

63.98 

Sliced potatoes . . . , 

90.11 

4.01 

0.22 

: 77 - 74 : : ' 

Meat meal. . . . . 

. . . 90.56 

80.56 

8.16 


"Dried yeast .. . . 

. . . 90.86 

42.30 

0-35 

34.60 

■'.Linseed \ .■■ .. 

. . . 9316 

''21.69 ■■ 

34-56 

. 23.62:;:; : 


m 


Germaiif, 
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, ■■'Xlie following quantities of food were, given per i ooo lb. live 
weight per day : 


Period I. 

Group A: 20 lb. barley meal; la lb., potato slices; 3 lb. meat 
meal. 

Group B: 20 lb. barley meal; 9 lb. potato slices; 6 lb. dried 
yeast and i lb. linseed. • , 


Period II. 

Group A\ 18 lb. barley meal; 10 lb. potato slices; 2.5 lb. 
meat meal. 

Group B: 18 lb. barley meal; 7 lb. potato slices; i lb. linseed. 

In addition the pigs were given % oz. of rock salt and phos- 
phate of lime each, per day. 

The linseed was fed to Group B to give the ration the neces- 
sary admixture of fat. 

It was at first feared that the dried yeast would be distasteful 
to the animals in consequence of its bitter flavour, but in all cases 
they entirely cleared up their ration; there were also no health 
troubles when the proportion of yeast was gradually raised from 
0.8 lb. to 1.2 lb. per head per day with increase of live weight. 
The daily gain in live weight per animal averaged 1,39 1b. in 
Group . 4 . and 1.29 lb. in Group B. 

: Altogether in the course of 98 feeding days an ,mcrease of 

396 lb. in, live weight was secured in Group A and of 380 lb. in 
Group "jB. ' When the, pigs, were killed Group A was found to have, 
a dead weight of 79.01 % and Group B 79.32 %. 

, 7 The Author does not think that the rather low increase in live 
'weight' found under yeast feeding' forms, any obstacle to the general 
' use of dried yeast for , pigs, chiefly/' as an accessory in the place of 
meat meal or similar foods.' ' The. price moreover should not be 
more than 60 % of that of meat meal 
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Pearl, Raymond and Maynik, R. Curtis. Studies on the Physiology , ' SS7 

of Eeproduetion in the Domestic FowL ¥. Data Regarding the 
Physiology of the Oviduct* — The Journal of Experimental Zoo- 
logy, VoL 12, No. I, pp. 99-132. Philadelpliia, January 5, 1912. 

The oviduct of the domestic hen consists of five parts: the 
infundibulum, the albumen-secreting portion, the isthmus, the uterus 
and the vagina. The Authors, by weighing normally laid eggs, and 
by exceedingly accurate determination of the weight of the different Ualted 
parts (shell, membranes, white and yolk), and likewise by dissectioni States 
of hens and careful examination of the eggs taken from the oviduct, 
have tried to find out the way in which the several parts of the 
oviduct co-operate in the formation of the egg. 

They found that the yolk, after entering the infundibuluni, 
remains more than three hours in the albumen portion of the oviduct 
but onty receives here from 40 to 50 % of the total weight of 
albumen in the egg, and not the whole of the albumen as was 
hitherto supposed. In the portion of the oviduct just referred to 
there were formed the chalazae, the inner layer of fluid albumen 
and the dense' albumen. 

The egg passes through the isthmus in something less than an 
hour ; in the isthmus it receives the shell membrane. At the same 
time, and also during its subsequent stay in the uterus, the outer 
layer of fluid albumen is formed, the weight of which is 50-60 % 
of the total weight of albumen. 

This thin albumen is taken up by osmosis through the egg 
membrane ; on entering the egg it is much- more liquid -dhaii in the : 
laid egg. A diffusion process now takes place in the egg, by which 
the albumen first formed becomes thinner- and' that entering the egg . , - 
later thicker' in consistency. 

The increase of albumen is only completed after the egg- has', ■ - 
remained for five to seven hours in the uterus. Before the absorp- 
tion of albumen is quite terminated the formation of the shell 
begins, which requires from 12 --to' 16 -'hours for its complete de- 
velopment,,;- 
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W11.SON, W. A* GoferEinent Poultry Fattening , Statioas in Saskat- 
' clewan^ Canada. — Dept, of Agrke of Smkatchewan, Bidletin 

No. 25. pp. 1-32. Regina, ' vSask., Canada', 1911. 

Owing to the general disregard of the poultrj^ business in Sas- 
katchewan, the Government in 1907 adopted an educational policy 
of a practical and commercial nature for promoting the ponltiy^ 
industry: 

v The fattening station was thought to be the best 'method of 
carrying out this policy as the actual conduct of the work' could 
be seen and would be a practical denionstratioii to each farmer 
with his own birds, of how to prepare them and how and mdiere 
they might be marketed. 

While the chief object of these stations was to educate by con- 
crete demonstrations, they have also brought increased monetary 
returns to those who have placed tlieit' birds therein for fleshing. 
This latter result has added greatly to their popularit3^ 

For the past four years the dairy branch of the department 
of Agriculture of Saskatchewan has conducted poultry fattening 
stations at several of the government operated creameries, and the 
writer, superintendent of Dairying, has demonstrated beyond doubt 
or question t^^ of an almost unlimited demand for plump 

chickens, well fleshed and attractively prepared and packed. He 
has shown also that Saskatchewan farm-raised birds can be profitably 
fitted to m 

The tabulated statement given below presents a summary of 
the work done at the fattening stations: 

(4,86 Canadian dollars == £ x). 


.■ , l?ea,r 

No. 

rive 

Wdght 

Dressed 


Battening 
cost pe.r Kb. 

Se»H,tig price 
per 11). 

, 'Of .Birds 

before 

fattening 

Weight 

Dressed 

dressed 

weight 

dreased 

weight 



Ib. 

ib. 

$ 

$ 

$ 

r 907 :' 

494 

I 5 30 

1930 

. 374*03 

o,q^ 8 S 

0,1938 

„i 9 oS . 

. . 1861 

6231 

6 920 

I 243.52 

0.0536 

0/1797, 

l '909 . 

2984 

II 074 

10S20 

I 909.72 

o.o 5 o 2 

0,1763 

xgio . . 

• ■ 1333 

4705 

5 094 

I 016.25 

0.0668 

",0.1995 

Totals and averages.. 

23 540 

24764 

4543.52 

0.0598 

'■0.1874 , 


■ The fattening cost includes the labour for feeding and 'pluck- 
ing, and also the cases '.in' ' Which the birdS' were packed, for ' ship^: 
ping. .Tt. was difficult to .. secure the right .Mnd' .'of ,, feed' 'and so 
it cost, as high as ,$2.50; per, hundredweight (I'l'S. ''6' per , .Imperial 
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cwt.). For the four years the average dressed weight per bird was 
3,23 poniids and the average selling price 60.53c. per chicken.' 

A large percentage of the birds . was of a very poor ' type for 
feeding and on the whole did not make creditable gains. In. all 
instances, however, the quality of the flesh was so much superior 
to that of the ordinary bird offered to the trade that wherever a 
sample case was sent, to the dealer the quality and appearance of 
the birds brought business. 

WinsoN, W. A. Fleshing CMekens for Market in Canada. — Dept m 
of Agric. Saskatchewan, Canada: Bulletin, No. 25, pp. i“32. Re- 
gina, Sask., 1911. 


The most desirable poultry breeds for table trade, axe the 
commonly called American and English utility breeds. 

Both classes hre classified below. 

American Class. 

Breeds Varieties 


^ Barred 

Plymouth Rocks ^ White 

f Buff 


Canada 


Wyandottes . . . 

Javas . . . . ■. . 
Donuniques . .. . 
Rhode Island Reds 


' Silver 
i Golden 
I White 

I Buff 
\ Black 
I Partridge 
I Silver Pencilled 
\ Columbian 

^ Black 
'( Mottled 

Rose Comb 

\ Single Comb 
i Rose Comb 


Buckeyes. . 


Pea Comb 


English Class, 

i White 

.Borkings'. . ;■ SB ver ' Gray 

f Coloured 
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Redcaps Rose Comb 

r Buff 

Orpingtons. . Black 

i White 

Tlie choice should be fixed on one of the common breeds such 
as Barred Rock, White Wyandotte, Bufi Orpington or Rhode Island 
Reds. 

A bird that will put on the most flesh for the least money in 
the shortest time must have short back, short neck, plump, well 
rounded breast and not be leggy; it should show every sign of a 
healthy, vigorous constitution. 

During the breeding season birds showing the best conformation 
should be separated from the rest of the flock and subsequently 
placed on the egg and egg record. The stock produced from such 
eggs can be followed from year to year and the selection continued. 
An astonishing improvement in the build and conformation of the 
birds is quite possible within a short time. 

The writer makes the following recommendations to poultry 
fatteners. 

Birds of the utility breeds which are easily fattened and are 
in demand by the general trade should weigh from 3 to 3 % pounds 
when put into the feeding crate. 

The egg-laying breeds are not suitable for fattening. Be careful 
not to overfeed chickens the first week. Feed lightly and remove 
any feed left in the trough half an hour after feeding. Keep the 
troughs clean and sweet. 

After the first week give chickens all they will eat, regularly 
twice a day. 

The oats or mast must be ground very fine. Oats ground for 
horse feed are not suitable. 

Feeding skim milk or buttermilk whitens the flesh, which is 
desirable. 

Put a little salt in the feed. 

Give water in the trough twice a day. 

Give some form of grit twice a week. Sifted gravel will do. Feed 
tallow during, the last ten days; begin with one pound per day to 
70 or 100 chickens and increase to one pound to 50 or 70 chickens. 
To prepare tallow: weigh quantity required for three days, melt it, 
and thicken, while hot, with ground oats. Mix one-sixth of this 
paste with the morning, and one sixth with the evening feed. 

If a chicken gets off its feed remove it from the fattening pen 
for a few days, allowing it to run free. 
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Do not allow birds any food for 36 hours before killing. ' Kill ■ ' ■ 

chickens by dislocating the ■ neck and use care so that no " outside 
blemish is made. Market birds with heads and, feet on. Dry, 
pluck at once, while the bird is warm. Observe the buyer’s wishes 
as to whether the bird should be stripped of all feathers or a rim^ 
left' on the first wing and leg points. 

Leave about two inches of feathers around the neck. As soon 
as plucked, place the chicken in the shaping board to give it a 
compact, square appearance. 

Chickens should not be drawn. 

When cold, wrap in clean parchment paper, and pack tightly 
in shipping case to prevent injury by knocking about. 

See that chickens, paper and cases are kept perfectly clean. 

SwEERS, P. Ineubating. (Ueber kiinstliche Brut). — Deutsche land- ^ 
wirtschafUicke Geflilgelzeitung, 15. Jahrgang, Nr. 16, pp. 203-204. 

Berlin, ig. januar 1912. 

Artificial incubation, when carried out wholesale, in most cases 
hatches less than 50 % of chicks from the eggs. This should form 
an encouragement for the improvement of the apparatus. When eggs 
die in the incubator it is always a sign of some defect in the GemauF 
incubating process. Unfertilised eggs carry no living germ, and there- 
fore do not develop and likewise cannot die. 

The Author sa5^s that according to his experiments an incuba- 
ting temperature of 39.5^ C. is sufficient, and that temperatures 
fluctuating from i to 2® C. for some hours cause no injury. 

The incubator may be protected against cooling by being lagged 
with linoleum. A very important point is that there should not be 
large interstices between the eggs. They are best placed on a sack 
in the frame of the incubator during the first 18 days. There 
should likewise not be much air above the eggs ; in this way the 
iiatiiral conditions as with the hen are best reproduced- For airing 
30 minutes per day suffice. From the i8th day, but not earlier, 
aeration should be increased, because the ■ air then " gets too moist ' , 
owing to the moisture from the chipped eggs. . 

Warren, Mrs. H. FcMaMng a Good Duck Record. — 

Agriculturist^ VoL 89, No. i, p. 17. Springfield, New York, 

January 6, ,1912. , ' *: 

■■ ■ ' For duck breeding 'the \Att.thor ^has -..arraiiged smafl..gardenS';:witli " ; 

a ''little:': house in 'each garden.', The:,'; duck houses are often cleaned States 
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out. The litter' UvSed is sawdust as soon as the,, diickli'Bgs are. over 
three, weeks old. ■ 

Up to the fourth day of life the ducklings are fed with equal 
parts of wheat meal and .bran ; 5 % of sand and grit is added and 
the',, whole stirred up with warm water. 'From tliefburth day onward 
about 10 ■% of beef and about 30 % of green fodder (line-cut grass 
or salad)' is' mixed with the ' food. • The' ducks receive this ' food 'up 
tO' the' age of five to ' six weeks-; from that time "the birds intended 
for killing, are fed more plentifully. There are two feeding times a 
day until the 'age of two weeks, and -later three feeding times. The 
chief essential is pure fresh food ; souring the food is -extremely 
injurious to young ducks. Water for swimming -is not ' necessary, 
but the ducks should be able to dip their heads in the drinking 
trough; this is required for the purpose of eleaniiig the eyes' and 
nostrils. The financial results of duck breeding' conducted " in ' tliis 
way are, according. to the Author, ver}^ satisfactoiy ; in the course 
of last "3;ear with 16 Peking Ducks she obtained a gross return of 
$ X14.20 for hatching and market eggs, and for breeding and killing 
ducks. 


\ md ;Poi<ENSKE,''Dn , Doe's Feeding ..Antimoiif - to Geese 

d die ¥erftitterun,g von Spiess- 

glanz ' bei: Gansen :Fe'ttleber — ■ Deidfsche LandwirtschaftU^ 
":-Pressey 'Sg. .Jahrgang, Nr.'y,- p. 68. Berlin, ' 24. Januar '1912. 

The view is widely held that by the daily administration of a 
pinch of antimony {stibium sidfuratum) to fatting geese a peculiarly 
big' liver could be produced.. The antimony is usually mixed with 

■ , , : ' The, Authors endeavoured -.to. verify the correctness of this 

■ opinion and at the same time to- ascertain wdiether, when, substances 

con^^^^ or ''arsenic are fed, to geese, traces of these 

■'' minerals, can be , detected .'in- the livers of- the birds. -For ' their ■ 
experiments seven geese were 'used ; three- of them served only,' as, 
controls; 1-2 grammes '.made up partly of chemica,liy pure ' anti mony 
' sulphide , and partly, of '-..ordinary- ■ antimony, 'were adirii,nistered- per 
-"-go'ose per -day. The-. 'Condition of .the- birds was- not .'.in ', the 'least 
,. ^.sturbed. 

'No action of the 'antimony on the size and '.weight of the -liver 
- "could; be :,d,e,tected. Chemical', examination, livers proved 
", '- however that" they had- absorbed small quantities- 'nf,',' antimony, 'and 
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arsenic. , The. qaaati ties varied in the different' livers, and "appear ■ 
to be influenced by / the individuality^ of the bird. The Authors 
lay stress on the fact that the investigations were carried out with' 
a paucity of material ' ' A 

Frateur/J. L. Study la Ostrk'h Breeding (i). (Etude zooteelinique , 

sur lAutniciie). — .BtillcUn Agricole du Congo Beige, VoL II',, 

'No. 4, pp. 6j8"6g2. Bruxelles,' 1911. 

Ill the territori'es of the South African Union the exportation ' 
of ostriches and their eggs is onty permitted to neighbouring colo- 
nies having a legislation identical with the laws in force in the 
South African JJiiiori, iiamety Southern Rhodesia and German South- BMgh 
West Africa. For export to North-West Rhodesia a duty of £i per Sontli Africa 
bird must be paid, while the exportation of eggs is prohibited. 

There are two methods of ostrich farming" practised : 

1. The older, pastoral breeding is carried on in the veldt on 
ranches of about 2 500 acres surrounded by fences; it is simple and 
the birds are very resistant to disease, but they are ■ very^ difficult 
to keep under observation. On the average an area of 20 acres 
supplies sufficient spontaneous vegetation for the complete feeding 
of a' bird. With the object of improving the ' pasturage, a number ■ 
of "head of cattle are likewise turned out. 

2. The second method, intensive breeding, has been greatly 
developed of late years in consequence' of the energetic construction 
of artesia'n wells and' dykes, damming the valleys or rivers, , c The 
water obtained is used for irrigating the. lucerne fields, which provide 
an excellent food for the ostrich. 'In' grazing on lucerne these birds ' 
rui,ii it ' to such an extent that only 2 .to' 3 head, per^ , acre can be „ 
fed. 'For this reason the ostriches are 'often put in 'enclosures on 
the desert soil where they are fed' with mown lucerne. On this 
system, 6 to 7 ' head per acre can be maintained,.: but the neces- 
sary labour is not alway^s 'available. 

Improvement, of the quality, of 'feathers' will in the future be 
the main task' 'of breeders, because, in the event of the ' prices '-of ,' 
feathers' declining, the ' ord,,inary ''quality .'would no .longer .pay .'ex-';'; '' 
penses.'. ' ' ' ' 


{i) ,:'Por the first part'.of thiS' article, '..see B.' Nov.-Dee. 1911, No. 3195. 

(Ed,Y 
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To' ''ackieve' this improvement ' and; put the sale ' of feathers ou; 
a solid basis, a Congress, of breeders has '.just asked the Governiiieiit 
to prohibit the^ breeding of ostriches of inferior quality. We may 
add that the value of the feathers exported from South. ' Africa has 
increased as follows from 1846 to 1909: 


1846 . . ‘Fr. 200000 £ 7920 145 

1871 »■ 3994225 )) 158187 25 

1896 . . » 12988475 » 514395 

1909 » 52452125 ». 2 077 31 1 j 6 s 


In the ■ United States : Florida, California and especialty in Ari- 
zona, , extensive ostrich breeding farms are found, aggregating about 
7000 head. Arizona above all is perfectly adapted for this breed- 
ing, thanks to its diy climate, a necessary condition, for the produc- 
tion of good feathers. 

Ill those parts the cultivation of lucerne is secured by irri- 
gation. In the valley of the Salt River the construction of the 
Roosevelt dam has just been completed, its artificial lake reservoir 
having an area of 6 600 hectares (16 300 acres) and containing enough 
water to irrigate looooo hectares of desert (247 000 acres). The 
water consumers of the Salt River Valley have formed a Company 
which will in' ten- instalm.ents '. repay the total cost of the dam to 
the Government, which has advanced it without interest. 

In the United States,, every endeavour is being made to im- 
prove production, and probably these efforts will ■ in the future be 
successful, ■ given the necessary factors. The annual return of an 
American ostrich is fr. 150 (nearly £6); Verminous diseases, w'liicli 
are 'Very 'injuriou'=^, to the young liirds, are unknown in America,. 
Home' production .is protected by an ' import duty of 20 % on raw 
feathers. 

' In Argentina, there were in 1897 'about 13000 ostriches. The 
exportation of feathers is inconsiderable and the prices are low, 

, Egypt exports, ostrich' feathers annually to a value ranging from, 
fr. 6, 000 000 "to fr. 10000000 (nearly £ 240000 to £400000). In 
1875' the value' of its exports was greater than that of Cape Colony; 
exports. ' Only one large ostrich- farm exists, near Cairo,' the prin- 
cipal'- market for the feathers. ' In the Sudan, the natives possess 
domesticated ostriches.' ' ' 'Breeding methods are exceedingly primitive. 
"The . greater portion of - the ■ feathers exported .by ... Egypt ■ come; from 
wild"' ostriches. .- . 
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IfL iklgeria> endeavours have been made to domesticate the 
ostrich, but without great success. The , wild ostrich has also dis- 
appeared. 

Morocco formerly supplied wild ostrich feathers, but the exports 
have ceased. 

From Tunis and Tripoli some quantity of wild feathers is 
exported. ■ 

In German East Africa and German South-West Africa there 
are regions which are quite suitable for ostrich breeding. During 
late years this breeding has undergone great extension there. 

In Madagascar, there are several hundred ostriches. The in- 
terior of the Island supplies feathers of greater value than the Coast. 

In Australia the Zoological and Acclimatisation Society of Vic- 
toria ill 1870 made the first attempt to acclimatise African Ostriches. 
The results were not encouraging, but nevertheless breeding farms 
were established in several places. As lucerne does not thrive in 
Australia, the ostrich is fed on clover, turnips, cabbages, swedes, etc. 
Australian feathers are of a rather inferior quality ; South Australia 
alone produces a better quality. 

As the production is not nearly sufficient for the country, a 
large quantity of feathers is imported and pays a duty of 15 per 
cent on the gross price. 

In Europe there is an ostrich breeding farm near Nice, and 
the establishment of Karl Hagenbeck at vStellingen-Hamburg like- 
wise breeds ostriches for feather production. Good results appear to 
be obtained. 


Cotxingjb;, Wauter E. Coecidiosis in Fowls and Game Birds. — 

Second Report on Economic Biology, pp. 50-53. Birmingham, 1912. 

A iiiiuiber of cases ol CocciHosis in fowls and ganie birds have 
been enquired into. 

It is a disease which seems to be on the increase in this country, 
and is due to a parasite which belongs to the group of Protozoa 
known ■Coccidia, which destroys the mucous membrane of the 
intestine, setting' up enteritis and diarrhoea. .. The disease usually'' 
has ■ a fatal ' effect ,, upon 'the host „ 

The particular species found in the body of the fowl is known 
. as Eimeria :{Coccidiunt). mium. 

The birds, when early infected, stand about, droop their wings 
and utter plaintive cries. They eat and drink far more than healthy 
■".birds, "'but,' ' nevertheless/ become ' thinner,, the' muscles. ''/.of 
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and, .legs showing ' this to a marked degree. The loss of weight is 
remarkable. ■ ■ 

The infected birds also become 'markedly anaemic, the comb, 
wattles and .cere becoming pale and bloodless, 

, The feathering also is very ■ weak compared with that of healthy 
birds; that of the legs is ragged, the quills are less rigid, the 
sheen on the feathers is' less developed, and ' the, replacement of 
nestling down by ordinary feathers is much' retarded in, diseased 
birds. 

Owing to the attack of the parasite on the mucous membrane 
of the alimentary canal, digestive , troubles occur. 

Death from coccidiosis is often sudden; the corpses of all birds 
dying from the disease should be burnt, for the cysts, which are 
the resistant forms of the parasite, remain infective for long pe- 
riods, even for a j^ear or more, long after the disintegration of the 
body of the first host. 

Dissemination of the Disease, 

The malady spreads .with remarkable rapidity. The faeces are 
■the chief source of contamination, and as these dry, they are dis- 
tributed by ' thC' ■ wind in the- form of dust, which contains the para-’ 
sites in various stages of development. 

^ The, parasites are 'taken .into the body of the fowl by the 
fouling of food and drinking-water. 

Rain is an important factor in dispersing the dejecta of infected 
birds. 

A small dipterous fly, Scatophaga stercoraria Rimi., lays its eggs 
in these droppings and the .larvae develop there. Such larvae and 
flies- were found to contain in their intestines and dejecta the oocysts 
of, the parasite. 

Preventive and Remedial Measures, 

i) 'All dead bodies -.and infected droppings should be burnt; 
and 'where an outbreak occurs among a small number of birds,, the 
best plan is to destroy the lot. 

- 2)- The ground': should- be' treated, with a liberal' application 
-of ground unslaked lime, and. this should, be allowed to' lie -on the 
.surface for a few^ days before -being turned' in., 

' 3) .-. The same land .should not be used as , a run for at' least 
^a' year. ' 

>', 4 ) 'A,, thorough, cleansing -'of '.pens, perches' .etc.- should .be. given, 

' -and ' all ,' well lime-washed- befo're being 'used-, again.,,, . 
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5 ) Eggs, before being set for hatching, should' be catefully 
wiped over with 90 ' per cent alcohol, or strong methylated spirit, 
and then dried. 

Various drags have been tried, such as ferrous sulphate, sodium 
salicylate, catechu. 

ThC' last' remedy has been used with success on several large 
poultry runs where heavy mortality through had occurred 
in previous years. 

Ferrous sulphate, 10 grains in one gallon of drinking water 
(and also a much stronger solution) gave very encouraging results ; 
indeed anything that will help to' raise the general vitality' of the 
birds, will probabty aid in resisting the action of the parasite. 


BEES. 


EliiEiBation of the Swarming Instinet. (A Novel Suggestion). • — ' ,^45 

The Canadian Bee Journal, Vol. 20, No. i, p. 7. Brantford, 

January 1912. 

Everybody nowadays is interested in the matter of the elimi- 
nation of ' the swarming instinct '' and many are convinced as to its ■ 
practicability, * An interesting and a novel suggestion is made by a ■ ■ Canada 
recent writer to the effect, that the No. - 1 gland system of the 
worker plays a prominent part in the mechanism which controls 
swarming’'. The writer proceeds to state ■ that an, excess of the' 
secretion gives rise to the construction of queen cells and the desire ' 
to swarm. A contracted brood nest acts- therefore by limiting the 
opportunity for its use. On the other hand, the removal of sealed 
broo,d 'gives extra scope to the queen and to the nurse bees. 

Keeler, Ad. Box for taking Swarms. (Mein Schwarmkasten).' — ' l-' ' 

Deut'seher Imker am Bohmen, 25. Jahigang,' No.- i, pp. "12-13. , 

' Prag, Janitar 1912. , 

Figure I'-.-shows a Swann Box made -of board 3/4 
thick for Gerstmig’s' ' Apiaries... . -The box , comprises - -.7 ' Gerstung 
whole frames, and" can be clo'sed above- and below 'by a' board,, .: .'Ans,lrla 
■A,, -which is,.,. in each case . secured ", by 2,' catches. A wire ho'ok'" 

B ' -is, ■ :'littecl. -., ,a'hove, ' ' by: , w',hich"' ' the'" .^b'ox ., is, , carried. Ventilation,' ':.„i's,-, 
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provided for by two holes on two sides opposite the honeycomb 
spaces, closed inside by means of wire gauze and outside by a 
pivoting board. The 7 frames are first covered over with a wax 
cloth and afterwards with two lid plates (Mg. II: a, b, and Fig. Ill) 
provided with a sort of channel outside in which the frames hang. 
Finally the board A is placed on top. If a swarm is to be got 
into the box, the latter is suspended by the wire hook, if possible 
in such a waj’- that its bottom opening is directly over the swarm, 
and the box itself just touching the swarm. The Bees will then 
enter of their own accord. When this is done, the handle permits 
of taking all seven frames with the Bees out of the box and hang- 
ing them in a Gerstung’s hive by means of the plates. 


r 
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Paini, Cari^o; Bartezaghi, Lnrico; and Honda, F. Sericiiltiire in 
Japan, Situation; Development; Government Initiative. (La 
Sericoltura in Giappone. Situazione; Sviluppo; Iniziative del 
Governo). — UIndustria Serica, 1911, No. 51, pp. 2-3; No. 52, 
pp. 2-3. 1912, No. I, pp. 2-3; No. 3, pp. 2-3 ; No. 4, pp. 2-3. 
Torino, Dicembre 1911, Geniaaio 1912. 

The prosperity of Japanese sericulture is due to Government 
initiative wliidi may be traced to the Imperial Family. 

In 1908 the Institutes of Sericulture at Tokyo and Kyoto del- 
ivered certificates to no less than 2960 pupils. A third institute 
is to be opened at Hyeda. Besides these there are 8 smaller pro- 
vincial institutes and 5 district ones, 4 provincial and 13 district 
school^ The Government grants subsidies for the increase of mul- 
berry plantations, and encourages frequent exhibitions (at least 50 a 
year). In all parts of Japan instruction is given, and investigations 
are made, in the silk industry with great energy and diligence. 
7.44 % of the entire cultivable area is devoted to mulberry trees. 
The production of silk- worms’ eggs is valued as follows: 

1) Cellular ” i,e. obtained from selected parents, 88 740 558 
clusters. 

2) Industrial ”, 5 349 216 cards, each card containing the 
clusters laid by ICO moths. 

The production of living cocoons in 1907 amounted to 285 mil- 
lion lbs., of which 185 million were from the spring brood, 39 mil- 
lion summer, and 61 million autumn. 

The production of raw silk in 1907 amounted to over ig mih 
lion lbs., and of floss silk in the same year to nearly 4 % millioa. 

The mulberry tree, except the Chinese variety Roso,, is indige- 
nous. Mows is the ^ commonest. ■ . 

■ The , bush mulberries (Nogari jitale) are grown in meadows, and 
OH" all odd bits of land,- road-sides,’ banks /.of ditches and"' of rivers, 
and borders' of fields. , 

,'To facilitate silkworm . breeding, early,,'" mtermediate,''aiid 3 iatc 
'mulberries/ are ■ planted in the/ proport'ion of. '20/30' and '50 res- 



754 


SILKWORMS 


pectively.' A mulberry plantation lasts from lO'to, 20 3^ears, after 
which it must be renewed elsewhere. 

Dwarf mulberry trees are grown in the districts of Gumma, 
Tokyo, and Fukushima. The high mulberry trees — Takagari- 
jitale and Kyoboku-jitale — are much grown at Gumma and Juina- 
iiashi. The soil is manured thrice a year, chiefly with slow-acting 
nitrogenous fertilisers. 

Generally each small grower prepares the eggs for himself. At 
Tokyo they are beginning the practice of hibernation with refrig- 
erators. 

The white annual race, rather small, with elongated cocoons, is 
that which chiefly prevails. The double-moulting race tends to 
disappear. At the Institutes of Tokyo and Kyoto researches are 
being carried out on selection and crossing to obtain new races. 

There are three broods in the year: spring, representing from 
60 to 65 % of the whole; summer, 10 to 20 %, and autumn, 
30-25 %. 

The summer brood is decreasing, while that of the autumn 
tends to increase. The best quality is obtained from the spring 
brood. 

The silkworms are generally kept ver}^ crowded. Great care is 
taken, but the management is not superior to that in North Italy. 

Special buildings for schools and model silkworm nurseries have 
been constructed. 

To combat the diseases of silkworms the Government has estab- 
lished 132 offices, employing 3 175 people. In spite of this the 
worms suffer much from pebrine silkworm rot and ** uji '' 
(crossocosmia). 

The annual production of cocoons amounts to 352 million lbs. 
at the present time, the average increase every year being about 
22 million. The cocoon markets are held in the evening until mid- 
iiight 

The cocoons are dried according to the systems of Takwaii and' 
Makabara. , The old systems of reeling are called Te-guri '' and 
'" Za-guri The industrial reeling in European fashion is done as 
in Italy but the spinning-machines have no beaters. ' ' 

All the silk' has to be unwound again after the reeling, ".owing 
to the damp climate which makes' the threads stick at first. 'The 
spindle "'for re-reeling ■ measures'- ill' diameter 54 cm. (21.3 in,) 'and in 
length 57' cm. (22,4 in.).. 
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Haas, Dr. Carp PoMs Adioming Slaughter Houses. (Dei Harpfeii- ^48 
teicli am Schlachtliof). — Allgemeine Fischerei-Zeitung , 37. Jahr- 
• gang; Nr. 3, pp. 68-69. Miinclien, i. Februar 1912. 


In the vicinity of the Oft'enburg slaughter house a carp pond 
was prepared in 1911 with a view to making use of slaughter-house 
offal. On the 12th May the pond was stocked with about 200 Germany 

dappled carp two years old, averaging a weight of 250 to 374 
grammes (8.8 to 13.2 oz.). In addition 80 tench were put in. For 
feeding, a mixture of blood, rye meal and a small proportion of 
boiled meat was used. The fish were fed 1-3 times a day accord- 
ing to the weather. They always ate the food greedily. 

On the 1 2th October 1911 the pond was emptied of fish. About 
286.5 kg. (630 lb.) of carp and 2.5 kg. (5.5 lb.) of tench were sale- 
able ; 60 tench were ilut into a winter pond. The average gain 
in weight per carp hvas 1.250 kg. (2.75 lb.). The total proceeds 
obtained for the fish were M. 411.25 (£20.25 gd) ; the expenditure 
of fish and rye meal amounted to M. 192.65 (£9.8$ 6 d) leaving a 
profit of M. 218.60 (£ 10.14s). The work w-as carried out by the 
existing staff without extra expense being involved. The blood and 
meat offal was supplied free of charge by the slaughter-house. 

The carp were of excellent quality, so that fish breeding on 
this method is in every way to be recommended. 


CouB. The lew' Bavarian Law on Water Inspection and its Walue; MB, 
■ from the Point of Yiew of Fishing. - (Uber den Wert der Was^^ 

, serschaiten nach dem neuen Bayerischen Wassergesetz fiir die, 

Fischetei mtemssentm),~Allgemeine Fischere^-Zeitung,^$'^. ]ailt- 
gmg,■No. 2, pp. 45, Mtmchen, 10. Januar 1912.' 

, In Article 201 of the new Bavarian law in relation to waters, 
.periodical inspections of water by specialists are provided for. The ' 
date of these published',. '.from time :to time in the 

•Official Gazette.: ■ 

' /The ,, water , inspection . covers.: .the -.entire 'condition of the river 
..'and,,, the 'installations of ■ .e-very,', ^description- erected : -on- or along it. 
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It will further determine whether the conditions subject •■‘to which 
the emptying of refuse water is allowed have been complied with, 
and whether hydraulic installations have beeii' unlawfully erected 
or modified. 

Complaints may be made verbally to the Water Inspection 
Commission by those concerned, and will then be examined into on 
the,, spot, ■ 


FARM ENGINEERING 


x^GRICULTURAL MACHINERY AND IMPLEMENTS. 


Castelli, M., lo?elties of the, Yeafr in Agricultural Mechanics. (No- 
vith deirannata nel campo della meccanica agraria). — U Italia 
Apicola, Almanacco per V anno 128-137. Piacenza, 1911. 

Mr. Gastelli limits himself to noting those inventions of the 
year which concern the tillage of the soil, and which may be con- 
sidered absolutely new , and he excludes all the improved apparatus, 
already existing and known in Italy, however important. He there- 
fore only alludes to the constantly increasing use of well-known 
economic apparatus, with cable traction, like the Violati-Tescari, 
the Casali, and the Santachiara— machines which have been slightly 
modified and improved since last year. He devotes more space to 
the Barford-Perkins apparatus, which may be said to have established 
itself this year in the Roman Campagna (Palidoro). 

This apparatus is more powerful and more complete than the 
preceding types. It is worked by a single engine, and for the pul- 
leys adjustable by hand, which often cause serious difficulties in 
anchorage, anchor-trucks with automatic adjustment have been sub- 
stituted. The windlass, on a four-wheeled truck, is worked by^ the 
engine by means of a chain. The connecting and disconnecting each 
of ,. the 'drums can be done without , stopping the motor. . The' use 
of a chain has, made .it .possible' to, employ drums of; large diameter, 
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(about I metre, or 5 ft. 3 in.; each capable of holding 800 metres, 
or 2600 ft,, of cable of 15 mm. or 0.59 in.) and consequently cables 
consisting of a few thick strands ; so that- breakage by friction and 
rusting is less frequent. For working the apparatus five operators 
are required. This ' includes the transport of water for the ■ motor. 
With a double share for deep ploughing the area ploughed over 
practicall}' amounts to about two hectares (5 acres) a day, requiring, 
according to the nature of the soil, an engine of from 10 to 15 no- 
minal H. P. ' 

The writer their passes to traction steam ploughing, and after 
having mentioned the American tractor A which has proved 
very satisfactory in the Roman Campagna, he describes a new type 
of steam tractor, suitable for medium-sized farms, where the fields 
are not very large, and the soil not too compact. 

This tractor, constructed by Messrs Me. Taren — a firm well 
known in the Piacentino for their powerful ploughing engines of 
10 tons and more, gave excellent results when it was submitted to 
public trials last September on the Estate of the Bonafous Institute, 
near Turin. These trials, the results of which will be published 
in the report of the Minister of Agriculture on the competition in 
which this machine took part, have shown once more the practical 
importance of superheated steam on the consumption of fuel and 
water. 

Also the multiple ploughs presented by the same firm were 
admired for the strength of the frame-work, and for the simplicity 
of the connection of the steering gear and of the automatic apparatus 
far raising the plough. (Ploughs with three shares that can be 
coupled for uneven land ; with four shares, with or without sub- 
soiling apparatus; and with six shares). 

The Tolotti-Pavesi and the Pafuzzo are two ploughing machines, 
with benzine motor, of an entirely new type, and constructed in 
Italy with remarkable originality of conception. From the technical 
standpoint they have given excellent results as regards the work 
done ; while their economic advantage can only be discussed in each 
individual case. ' 

Tbe ToloUi-Pavesi is a three-wheeled automotor truck, to which 
the plough is rigidly fastened. The front wheel with steering gear 
is provided with a cutting disc ; of the two back wheels, the right 
one is a motor, and its axle is fixed as regards the frame-work ; 
while the left one simply " carries/' and'", equally with the 'steering 
wheel, it can be raised or lowered, by using the energy of the motor 
for : the ''Vertical' adjustments. 
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/riie driver call '.therefore,, from his seat, b}' simply working two 
levers, put the frame-work on a level, regU'ate the depth of the 
ploughing/ and raise the working part of the nia chine. 

Another characteristic of this apparatus is the motor wlieel. 
It . is placed so as to pass along the bottom of the furrow made by 
the plough, and provided with moveable blades,, so as to obtain 
the necessary hold on the ground with little weight, and without 
excessive' waste of energy, ■ 

The trial type of this plough weighs 950 kg. (2 100 lbs.) and 
has a benzine motor of 10 H. P.; the three shares work over a width 
of 0.70 metres (27.5 inches), at a depth that may be changed at 
will up to 20 cm. (8 inches); and it is obvious that the construc- 
tion of lighter types would. not be desirable, but that if the power 
of the motor were increased, and, in consequence., the speed (it is 
o'.gom. or 3 ft. at present), the economic conditions , of working it 
would also be somewhat improved. 

The PatuzzQ apparatus consists of an automotor truck, with 
plough attached, which is hauled by a cable stretched along the 
furrow^ and fastened at the ends. Instead of the single endless, 
cable, or chain, as in the other typet now given up, there are two 
cables partly wound on two drums which are carried by the appa- 
ratus,: and. each , of /which -is ■.fastened at , one end of the furrow to 
beploughedover.,/: :/- 

.' This '.apparatus has. the ..following' advantages over the double 
windlass system with opposite" anchor-trucks, or the simple return 
pulley : it avoids all dragging of the rope, and the consequent wear 
and tear and resistance ; it allows a higher mean speed, and avoids 
the need of slowing down, ' signalling etc. ; it requires for the same 
length of furrow less cable ; anchorage is not so difficult ; it is more 
■suited for fields with trees.; and it costs less. 

■'/ It is superior, to the system with two opposite windlasses in 
the following points : the dragging of the rope is avoided ; the plant'' 
costs .lesS', and less hands are required ; the motor . is utilised better, 
as' the machine does full work both going and retiimiiig. 

Both systems ha've the 'drawback of greater weight to be .drag-, 
ged , along the furrows, and of the greater exposure of , the 'motor 
■.■and 'its ■connections to the^ action of dust. 

■' 'Compared . with., the systems ■ of 'direct traction, a'tid^ those , .w.ith 
no, ■artificial arrangement for gripping, the ground, the auto-towing 
system ■ offers, or.'might, .offer, . all the advantages 'that belong' ,■ to 
,li'ghtnes.s',; for- weight is ■not at all required for ' obtaining grip.' 'The 
.question 'of; weight howwei’does not. -seem . tO' have ■.b'een, sufficiently' 
considered. In .fact in this case the; 'we,ight 'supported . by,..t'he',W'heelf, 
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not cotintiiig the working part ' of the machine, is ' about. 12' qls. 
(2640 lbs.) that is, 120 to 150' kg. (264 to 330 lbs.) per H.P. 
(Motor of 8 to 10 H.P.), — not at all less than the weight of the 
direct tractors. 

The mistake lies in having adopted too slow a speed (about 
0.85 to 0.60 m., 2.8 to 2.0 ft., per sec.) with the consequent, want 
of proportion between the power of the motor, the weight of the 
apparatus, and the ploughing section. 

The electric ploughing apparatus from the firm of Siemens- 
Schiickert, on view at the Turin Exhibition, is also worth mention- 
ing. It is well designed, specially as regards the electric part, and 
it is the first powerful two machine apparatus made in Italy for 
utilising the energy supplied by central hydro-electric stations, 
and transported by high tension current. 

In competing with the steam ploughing apparatus with two 
machines, it is composed of two motor-windlass cars, two transfor- 
mation cars, two moveable cables, apparatus for the high potential 
current, and the ploughing gear. 

The windlass-car, whose outside dimensions are 22x8.5 x10 ft. 
(height), carries a three-phase motor of 60 kilowatts, the manipu- 
lation, control, safety, and resistance apparatus, the cable, the 
transmission-shafts, and the drum with horizontal shaft parallel to 
the carrying shafts, and capable of winding 500 metres (550 yards) 
of . cable. 

The transmission from the motor to the first counter-shaft is 
by a belt; thence to the second counter-shaft with change of ve- 
locity, and from the second to" the drum, it is by cog-wheels. 

The two normal speeds transmitted to the plough are 0.90 m. 
(3 ft.) and 1,60 m. (5.3 ft.) per second. Those transmitted to the 
back wheels, for moving the truck, are 0,24 m. (0.8 ft.) and 0.40 m. 
(i>3 ft). By changing the pulleys on the motor, it is possible to 
obtain a speed of from 1.30 to 2.10 m. (4.3 to 7 ft.) per second 
for the traction cable, and from 0.33 to 0.50 m. (i.i to 1.7 ft.) 
for the truck. The motor itself is fixed to a carriage' running, on; 
guides an automatic interrupter protects ' the motor from abnormal '' 
obstacles (stones, roots etc.); while" to prevent mistakes in manage-"' 
meiit, , the moveable cable ' cannot" , be ' connected except when ' the 
interrupter iS; open, nor disconnected except when the current, is, off. '' 

The transformation cars ' are used to reduce the tension ' of 'the,, 
main line from" several ■ thousand ' volts..' (5000 to 15000) to 500 .to'. 
'100,0. The 'truck 'for 'lo'ooo ' , volts'" and'' 70 ^'kilowatte weighs three;; 
.tons. 
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Lister Drill mi Lister Cultivator. — vSee above, No. 490. 


CoNDii, F. DE. Trials of Jensaiem Articiioke Diggersj-^at licmtnio- 

rilloil. (Les Arracheurs de Topiiiatiibours aiix essais de Moiit- 
, morilloti). — Jotmial d'AgiicuUure pratique, 76^ Aiinee, T. I, 

No. 2, pp. 57-58. Paris, ii Janvier 1912.' 

Tlie labour required for digging Jerusalem artichokes by liaiid 
is becoming more and more rare in the Department of Vienne, 
and the Poitevine Society for the Encouragement of Agriculture 
has just organised trials of mechanical diggers at Montniorilloii. 
These trials took place on Dec. 24tli 19 ii in a loam soil which re- 
presents the average type of that district. 

Ten machines, which can be divined into three categories, took 
part in the trials. 

1) Machines like potato-ploughs; these are the most simple; 
the machine is set in at the end of the ridge, and the tubers are 
tlirown to the sides; two handles are used for steering. Three such 
machines were shown. 

2) Machines with rotatory forks. The digger, which has two 
wheels, carries at the back a disc (or a star) at right angles to the 
direction of progress ; this disc has forks round it and has a rota- 
tory movement ; in front of the forks, a share cuts through the 
earth below the tubers ; the forks in succession, throw up the earth, 
so that the tubers fall to the side of the machine. In some of the 
machines the tubers are thrown against a wire-screen to free tlieni 
from .the soil. 

These different machines possess, according to' their constructors, 
a seat, handles, levers to regulate the , depth, etc. vSix of this kind 
were shown. 

' ..3) A digger with a fore-carriage consisting of a share with open- 

work mould-boardi behind which is an axis furnished .with projecting 
pins;, this revolves rapidly and breaks,, up the soil .raised by the, 
share, throwing the tubers to one side. 

All the machines worked well. 

The advantage of- the ■ -potato-plough . type ' of digger is its, low 
cost, ■■ simplicity -and strength. " 

The. cheapness and strength of the machine ate important mat-, 
ters, seeing, that the artichokes are only dug^ up in small quantities, 
either every, day,/ or every two , days, .according'' as the',5^^' are re- 
quired. -(The , tubers keep well u-xposed' m'„''the, field; aii,d'„ean 'with.- 
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stand temperatures of — 16^ C. and — C,, i^e, zg to 32^ F. of 

frost). 

The machmes with revolving forks are most . efficacious, l3ut 
their high price makes them inaccessible to man5^ growers. 

The varieties which answer best with diggers are those in 
which the tubers grow in clumps at the base of the stalk. 

Thus the red kind of Jerusalem artichoke is to be preferred to 
the yellow. 


■ GiiNTHART, Anois. Gaiivas Hose for the Conveyance of Liquid Ma- ■ 
nure. (Der Segeltuchschlauch als Transpordmittel fliissiger Diin- 
get). — Wiener Landwirtschaftliche Zeitimg, 62. Jahrgang, Nr. 5, 
p. 47. Wien, 12. Januar 1912. 

For several years, in Allgau in Bavaria, canvas hose of about 
8 cm. (3.2 inches) diameter has been used to convey liquid manure 
to the fields. The several sections of hose should not exceed 8 m. 

(26 feet) in length. They are suitably connected up by means Germany 

of a bayonet joint which can be readily detached. The hose is Bavaria 

impregnated with antiseptic substances by the manufacturer and 
lasts 4 years, if, each time after use, it is washed and then hung 
up in a dry room. The price, together with joints, amounts to 
about fr. 0.80 per metre run (about 2 The use 

of the hose will only present advantages where the land to be ma- 
nured is not too far from the manure tank; there should also be 
a natural slope available. If this is wanting, the deficiency may 
be made good by pumping the manure into a higher tank and 
running it into the field from there, (i) 

The hose is used as follows: The liquid manure is run out of 
the tank into a trough, fitted with an outflow pipe and cock. This 
pipe must be about 25 cm. (10 inches) above the bottom of the 
trough, to enable sand and mud to settle and avoid getting it into 
the hose. A sufficient number of lengths of hose are connected 
together to reach from the trough to the farthest end of the land 
to be manured. A workman at the end of- the hose waters a strip , 
of about 10 m. (about 33 feet) with the liquid; after sufficiently 
manuring a piece of land, he detaches one hose length after ' the , ' 


(i) In Switzerland , an electricaliy driven , centrifugal ■ pump has'heen 
'snccessMly used in direct .'combination with' canvas hose, for conveying li- 
quid manure. The elevated tank is .then: unnecessary. (Ed.). 
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other, allowing it to lie on the .ground for the moiiieiit, and ' con- 
tinues manuring tliroiigli the shortened hose. In this w^ay the end 
of the plot of land lying nearest the tank is reached and the whole 
strip 10 metres' wide will have bee,ii ^watered. 

The cock is now shut off, the lengths of hose connected up 
again, and then a fresh strip manured as above. 

The hose- may also be advantageously used in conjunction with 
.the manure cart for pieces of land which are very stee|>. The cart 
remains at an elevated point of the land, the. hose is fastened to 
the spigot of the barrel containing the manure, and the latter then 
distributed in the way above described. 

The advantages of this method are : 

1. Rapid work. 

2. Teams are not needed. 

3. The distribution of the manure is the best imaginable, 
especially if water is added. ■ 

4. In rainy weather the. greensward is not injured by carts 
and draft animals. 


Ringeemann, Max. Motor ¥aiis. (Camions automobiles). — Journal 
d' Agriculture pratique, Annee, Tome I, ' No. 3, pp. 86-87., 

Paris, 18 Janvier igi2.' ■■ 

The Minister of War organised at Versailles from July 18 to 
Aug. II, 1911, a trial competition of motor vans. 

There were two classes: the motor vans properly so called, 
and the traction engines. 

I. The Motor Vans, — The conditions were: 


Maximum weight empty . , ..... 7 150 ibs. 

Maximum load per axle . . . ... . 8860 » 

Ratio of the load to the total weight, 
at, least . ■ . . ' 45 % 

Mean speed, per hour 7.5 miles 

Maximum speed, per hour 15.5 » 

Mimmum speed, on an incline ot 12 %> 
per hour '. 2.5 » 


The', vans both loaded and" unloaded were required, to move 
ill a. regular, line , at an average speeds of '7 % miles per ■ hour. 

„ " ',At, the follow,iiig base^prices:' 
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Oil ......... 2s 2 pel" gal 

Grease 4 y^d » ib. 

Distillate is » gal. 

Benzol lod » » 


Carburetted AlcoIioL is j^y^d ^ » 

the mean cost of combustible, oil and grease per ton of useful load 
per mile might not exceed 1.24 for rubber-tyred vehicles, or 1*56 
for others. ' 

The course ' was arranged on roads radiating from Versailles, 
and totalled i 570 miles ; the daily stages were from 51 to 67 miles. 

On the first nine stages the engines were to use distillate, on 
the next four carburetted alcohol, and on the last nine benzol. 

Four stages were made without a load. 

For the 38 vans submitted to the trial the price per load-ton 
per mile varied from 0.45 d to 0.98 d. 

The following table gives the details of those machines only 
in which this figure was below 0,54 d. To these prices should be 
added the chauffeur's wages, and the fixed rates for amortisement, 
interest and upkeep of the machine. . 

Cost 



Weight 


Weight 



Veli,icle 

of empty 

road 

on rear 

per 

mile- 

per 

load-ton 


vehicle 


axle 

vehicle 

per mile 


tons 

tons 

tons 

pence 

pence 

Be Dion- Bouton .... 

3.06 

3-42 

430 

1-54 

0-45 

» » .... 

3-03 

3-45 

4-21 

1.62 

0.47 

Desmarais and Motane . 

2.53 

2.35 

3 * 5 C> 

1.13 

0.48 

Peugeot 

2.76 

2.30 

3 > 4 ^ 

113 

0.48 

Desmarais and Morane ' . 

■ ■ 2.53 ■ 

2-37 

3.54 

i.i8 

0.50 

» ' » . « 

2.30 

, 2:.ir 

3-19 

1.08 

0.51 

, Clement-Bayard ..... 

2.64 

2.51 

' 3-54 ' 

1.36 

0.53 

» » . 

2.59 

2.50 

3.45 

1-39 

0.54 


2, The Tf action Engines., — The conditions' were;: , 

Maximum 'weight' empty. ■ ■ 12 320 lbs. 

Maximum load per axle .... . ii 000 % 

"Ratio of the load to total weight ' 

■ 'at'ieast' 

■■ 'The engine', loaded so as to' ;have .a Total, maximum;,,, weight, 
i7'6oo;'lbs.: ,was' required. , to, draw a 'total, weight,, ■.:,of ,'i5,,40p^ 
car weighed 4 400 lbs. and lts''load^Di opo-lbs:,'; 
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The vehicles were requited to climb ascents of 8 % on wet or 
muddy roads, and 10 % on roads in good condition. 

The mean speed of an engine loaded and drawing, a total weight 
of 15 400 lbs. was to be at least 5 miles an hour. 

Six traction-engines were submitted to all tests over a total 
course of i 255 miles, and the cost of conveying one ton load the 
distance of one mile varied from 1.06 d to 2.61 

The following are the figures relating to two Satirer traction-, 
engines: 

I II 

Weight tractor empty ..... 3.84 tons 3.82 tons 

Load. 2.95 » 2.95 » 

Weight on hind axle 4.92 » 4.90 » 

Cost per vehicle-mile 3.15 d 3.23 d 

Cost per load-ton per mile .... 1,06 d 1.09 i 

Taking account of the fact that the load drawn was ii 000 lbs.; 
the price representing the transport of one ton for one mile for the 
whole load (carried and drawn) of 17 600 lbs. works out at 0.40 d 
for the first tractor and 0.41 d for the second. 

Sixteen vans and three traction engines, all of them with oil 
motors, were awarded prizes ; the steam machines, despite the fa- 
vourable conditions accorded them, failed; and this failure is chiefly 
due to their limited fuel and water capacity. 


BUILDING- construction. 


Hygienic Cow-Sheds and their Construction. 

RouLi', Antonin. L'etable hygienique. — Uindustrie Imtiire, 37*'^ 

■ Aiinee, No. '2, pp. 17-21. Paris, 14 Janvier 1912. 

Raineri, Uxiioi. ■ Ricoveri per ■ gli animali. — U Italia Agricola, 
Anno XUIX/ No. i, pp. 11-14. Piacenza, 15 Gemiaio 1912. 

De Linde, Peter. Restoration of the' Cement Art (Concrete Barn 
. Floors). Thcr Missotivi and Kansas Fanner, Vol. XXVIII, No. 8, 
pp. 159-163.' Kansas City, Dec. 15, 1911. ■ 

The contents of these three articles are summarized under the 
II following headings. 

I Site.. ' — Choose a dry well-drained spot, a little ' elevated, 
ou.'a slope, and where 'a.' sufficient, supply of .pure .water can' ht 
obtained. 


France* 

Half. 

Dnited 

'States 
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Isolate the cow»sliecl from the other ■ buildings, in order to 
avoid risks of fire, and infection of the milk in case of illness 
among the staff, ■ ' ■ ' 

2. Ex'postire. In temperate districts, the chief frontage should 
face east or west, and in cold districts it should look south. 

3. For reasons of cleanliness, the inner angles of the 
walls should be rounded; the walls themselves should be smooth 
to give no hold to dust, insects and microbes, and to prevent their 
impregnation with ammonium carbonate, w^hich imparts its odour 
to the milk. The base of the avails should be cemented to a 
height of 1.75 metres (5 ft. 9 in.) from the ground. 

The bottom of the doors and of the wood-work (except the 
partitions between the stalls if present) should receive a coat of 
impermeable paint in order to facilitate washing. To the remainder 
of the walls should be applied, as a spray, milk of lime with the 
addition of an antiseptic (bisulphite) (i); two applications a year 
are necessary, in order to kill pupae of insects. 

4. Floor. A floor of simple trodden earth suits the animals 
well ; but it is permeable, difl&cult to wash, and forms cavities. 

Wood, macadam, Portland cement, asphalt, paving formed of 
round pebbles are not to be recommended. 

The best materials are flags or stone bricks fixed edge- ways, 
pointed with cement or, for the sake of economy, laid flat on a 
layer of sand ; a kind of hydraulic cement on a layer of broken 
stones, without interstices, or 8 cm. (3 in) of coarse concrete, covered 
by 5 cm. (2 in) of coke or asphalt (isolating) and the whole fini- 
shed by a layer of cement. A slope of i to i % % is enough ; 
a greater slope fatigues the animals. The urine channel should 
have a fall of 2 to 3%, a width of 30-45 centimeters (12-18 in) 
and a depth of 5-10 cm. (2-4 in) according to the kind of form 
selected. 


(i) A solution: of sulphate of copper may be added to the milk' of 
lime, as its antiseptic .action is more marked than tliat of., the sulphur 
dioxide produced from bisulphites.' 

'Sulphate of copper.in 54 p^r' cent solution kills the typhoid fever bacillus, 
at 2," per looo... it destroys the, cholera '■bacillus,- and at i pet 1000, it deodo- 
rizes,, and sterilizes ■ sewage water. ,., 

,Gii the ' contrary the ■ fumes of burning' .sulphur ' (sulphurous' anhydride) 
.do not .kill any ' spores ^ and their ■.■e.ffect ''Upon .'bacilli , .is ■ ■nil ...unless .'they are 
.'highly' concentrated , and ■ their, 'aGtion' ■■■■is continued- for ■■;, .e ■' or ■ '.'S' ■■■ ':'hours (I.TG0 
"Barpi ■' A Umzioni ' degk aninmli ' clomesHci, ■ Milano.;'', .'1897) . (Ed.). 
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A deep trencli can also be dug and covered with a piece of. 
perforated sheet-iron. In order to prevent the escape of' gas from 
the manure-pit a siphon or a bung with a hydraulic stopper should 
be affixed to the end of the pipe. 

5 . Ceiling, This is best made of incombustible material 
and should be smooth to avoid the lodging of dirt ; it might be 
of reinforced concrete supported by small iron beams. Below the 
latter are fixed gutters to catch the drops caused by the, conden- 
sation of the damp upon metal. 

6, Doors, windows ventilating shafts (ventilation, aeration, 
light, temperature). 

There should be one door in the centre of the front of the 
building, for a door at either end would give rise to injurious 
draughts. 

The windows must be placed on the side least exposed to cold 
winds, or those coming from the rainy quarter. The windows 
should be glazed, or of reinforced concrete ; if the former kind are 
chosen shutters or blinds are necessary to reduce the brilliance of 
the light, if the latter, a small glazed sash is introduced to give 
light to the interior of the cow-shad. Windows of reinforced con- 
crete, if solidly made (sufficient metal being introduced) are capable 
of resisting even violent shocks. 

Ventilation will be insured by the presence not only of the 
windows, but also of other openings sometimes made 30 cm. (12 in) 
below the ceiling (which can be closed at will by wooden or straw 
plugs) and further by shafts for ventilation, at the rate of one for 
ten cows. The inlet ventilating shafts may open at different points 
in the floor, in the passages. In winter they have the advantage 
of warming the outer air before entering the cow-shed.' Care, must 
be taken that the draughts do not catch the cows’ udders. 

Ventilation is difficult when there are more than ten animals 
in the ■ shed.' When their number reaches thirty, forty, or fifty, 
the air becomes too damp ; it ■ is charged with breathed air or ex- 
halations from the skin, and during feeding, when gaseous ex- 
change is considerably slower, the cows have a tendency, to 
asphyxiation. 

The animals like 'semi-darkness, which lends itself tO' rumina- 
tion. Too much light' diminishes the lactic ' secretion, and it iS' best 
that the light in-a cow shed should be always subdued, but suffi- 
ciently bright to allow the. various operations; — milking and"' clean- 
ing — to be carried out.' . 

' According to Riagelmann, "the aperture ,of the", .windom^s should 
be. calculated on the basis -of" , m.' ,(3.6'.,':sq.,.' 'It.) ' of',", "Surface 'per'' 
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animal, but large sheds need more light in proportion than do small 
ones. According as "to whether the cows are accustomed to the 
open air, or are stall-fed, the temperature should be maintained 
at 13 ^ C or 15^ C. With too low a temperature the animals eat 
more forage. 

7. Internal arrangements and dimensions, The amount of air 
allowed • to each cow should be at least 30 m.^ (706.34 cub. ft.). 

The minimum width of space to be reserved for each should 
be, according to the Seine council of Hygiene (France), 1.45 m. 
(4 ft. 8 in.). The Health Council of the Departement du Nord 
(France) considers that 1.30 ni. (4 ft. 2 in.) is sufficient, provided 
the building can be aired at will. 

The height of the ceiling should be at most 3.50 m. (ii ft. 
4 ill.) in cases where the width is limited to 4 m. (13 ft.). Each 
shed should shelter 20 animals at most, for fear of propagating 
disease, and also in order that the cows may not be disturbed for 
solong by the operations of cleaning down and milking. 

8. Feeding troiighs. Cattle like their food placed near the 
ground, racks are therefore useless. 

Separate troughs are to be preferred to common ones, for fear 
of contagion. The average capacity of these receptacles should be 
150 litres (5.3 cub. ft.) the bottom 45 cm. (18 in.), the top 50-60 
cm. (20 in. — 24 in), depth. 25 — 30 cm. (10 — 12 in.). 

The trough rests on masonry, and can be entirely of rein- 
forced concrete; the bottom is arched and the upper edge 70 — 60 cm. 
(24 — 28 in) above the ground. To prevent the fodder falling on 
to the ground, and thus being wasted, the animals are separated 
from the troughs by railings through which they pull their food. To 
avoid any injury while feeding, the uprights of these railings are 
moveable on their axes. 

9. Litter Some writers object to peat, saw dust, and tan, 
because they get sodden and make the cows dirty. Peat possesses 
great properties of absorbing bad smalls, and can' be used, if straw 
is laid down over it If straw, alone is used, . 3 to 6 kg. (6.6 
™ 13,2 lb.) per head is required. ■ "The manure should be removed, 
if not every day, at least three times aweck. ' The stalls 'must be 
washed and sprinkled with water ' containing some . antiseptic. 

10. Water, The shed must, be 'provided with water,' under 
pressure. ■ 'In summer, it may be ' necessary to water ' the floor in 
order' to keep 'the ,air at the right degree of moisture. 

11. 'Lighting, This 'can be effe.cted' .at night by '','*^'m^ 
lamps, '(oil ' gives' .off ' less disagreable odours than petroleum). The 
round,, glass" of , these'' lamps ,is''surrouiided''"'with,'^''';v^ire;^ 
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suspended by a cord which passes over a pulley fixed in the ceiling. 
Electricity can also be used with advantage. 

E' Italia Agricola '' gives a description of a model cow-shed 
in the Province of Piacenza. The windows, one for every two cows, 
are of reinforced concrete. The roof projects far beyond the 
outer walls and affords a shelter for the hay waggons; it also pro- 
tects the base of the shed from the sun. The article is illustrated 
by figures giving the elevation, and two sections, transverse and 
longitudinal, of the building, showing the details of its construction. 


RURAL ECONOMICS. 


Data OB the Rents that are now being paid for Land in Italy. Rac- 
colta dei canoni di affitto che sono pagati attualmente in Ita- 
lia). — Collected hy the Bureau of Agricultural Intelligence and 
of Plant Diseases. 

The figures given below are quite recent, with the exception 
of those taken from the Parliamentary Enquiry into the conditions 
of the Peasantry in the South of Italy and in Sicily. 

The taxes are always paid by the owner of the land, save in 
those cases especially mentioned. 

Piedmont. 

Province of Turin. Lands adapted to ordinary crops: 

From 105 to 210 fr. per hectare (£1. 13s jd to £3.75 2d per 
acre) according to the locality, exposure, nature of the soil and 
subsoil, and irrigation. 

For land suitable for market gardens the rent is from 183 to 
341 fr. per ha (£2. i8s yd to £5. gs id per acre). 

Province of Novara, district of V ercelli. — "Bot average sized farms 
on soil of medium fertility and provided with water the rent is 
about 250 fr. per ha. (£4 per acre). 

On , the best soils both for fertility , and other favourable condi- : 
tions,/the rent is from .240 to,, 250, fr.. per' ha (£3.;i65 'gi^tO' ,,,£4 
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per acre) for large farms, whilst for medium sized and small ones - 
it rises to 380 fr. (£4. 9s per ac.). On poorer soil the average 
is about 200 fr. (£3.45 per ac.).. 

Province of Cuneo. — The rent for lands of the various classes 
is as follows: 

I. St class 180 to 260 fr. per ha (£2. 175 jd to £4.35 zd per acre). 

» 140 to 180 » » » (£2.45 gd to S,z.ijs jd » » ) 

3. ^^^ )) 100 to 140 » B » {£1. izs to £2. 4s gd » » ) 

4. th » 80 to 100 » » » (£1. 55 to £1. 125 » )) ) 

Province of Alessandria. — In the district of Alessandria the 
rents given below refer to arable lands and meadows in the plains, 
and to vineyards on the hills. 

The lease is usually for vineyards and the rents ate the fol- 
lowing: 

Alluvial soils in the Tanaro valley, 150 to 170 fr, per ha {£2. 85 to £2. 145 
per acre). 

Heavy soils on the plateaux 13010 140 fr. per ha (£2.1$ yd to £2.45 gd per 
acre). 

Gravelly soils of the Fraschea, or the plateau between the Orta, the Bomiida 
and tlie Tanaro, about 120 fr. (385 ^d per acre). 

Vineyards: either 160 to 170 fr. per ha (£2. iis 2d to £2.145 
5^^ per acre) or the produce is divided between the owner and the 
farmer : two thirds of the grapes and one half of the other crops 
being taken by the farmer and the rest by the owner. This agree- 
ment, however, is really more a form of metayage, or worldng on 
shares, than renting. 


hiGURlA. 

In the plains of Sestri Ponente as far as Rapallo, and on the 
Other side as far as Porto Maurizio, the rent paid for good irrigable 
land is from 400 to 600 fr. per ha (£6, 8s to £9. 12s per ac,). 

On the low lands of the western Riviera the rent of farms sui- 
table for market garden produce or early flowers rises to 1000 and 
1200 fr. per ha (£16 to £19 .4s per ac.). 

In the hills where the olive is cultivated, farms having 'some' level 
grass-land, a certain extent of wood and a house, let for 200 to jog fr. 
per ha (£3.45 to £4, 165, per ac.). 

Very ■ often ■ these peasant - farmers pay high rents; for' farms 
situated near factories, in 'whichThe able bodied members .of 'their. 
families' find employment, wMe the:'; women .and ' the ■ less;. ''.robust 
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attend to the cultivation' of the land and the retail sale of its 
produce. 

On the mountains and in the valleys where the olive is not 
grown and the vine is poor or does not thrive at all, and where the 
soil is never very fertile, the total yearly rent of a farm consist- 
ing of a house,,, about 2 of cultivated land, 25 to 30 ha 

(62 to 74 acres) of stony pastures enough for two or three cows, 
and some little hay, besides 10 or 12 ha (25 to 30 acres) of wooded 
surface for the necessary fuel and litter, amounts to 150 to 250 fr. 
(£6 to £10). 

There are also farms suitable for flower gardens ; they are 
about 5000 to 7000 sq. metres (i to i 3 /^ ac.) in extent, and 
with a house and stable are let for 600 to 1000 fr. (£ 24 to £40). 

In good hill lands, farms consisting of a house, a stable and 
little over a hectare (2.47 ac.) of land under trees and vines 
command a rent of 800 to 1200 fr. per ha (£12. 165 to £19. 4s 
per acre). 


Lombardy. 

Milan. — The territory of the Province of Milan is divided 
into two parts: the upper and the lower. They are distinguished 
by the different nature of the soil and of the crops. 

In the upper part there are two types of tenure: in one, called 
also metayage, the owner gets one half of the silk cocoons and of 
the wheat produced; altogether from 10 to 14 fr. per Milanese 
perch (654.5 sq. met.) or 152.70 to 213.90 fr. per ha. {£z,Ss xod 
to £3. 8s 2 d per ac.). 

In the other, called '' affitto a grano rent in wheat, the owner 
is paid 122 to 229 fr. per ha. (£1. 19s to £3.135 per ac.). 

In the lower part of the province the average rent is 152.70 
to 221 fr. per ha (£2.8$ lod to £3. los 8 d per ac.) with an 
absolute ' minimum of 122 fr. per ha. (£1.195 per ac.) and a 
maximum of 305*60 fr. per ha (£ 4.175 gd per ac.). 

Venetia. 

Venice. 'For/large estates,' the rent varies, from 150,, to 200 
fr. per ha. (£2.85 to £3.. 4s per ac.). Farms up 'to 50, hectares 
(123 ^2 actes) are rented .at. about 250 fr., per ha (£4',pex 'ac.). 
Smaller lots, with house and enclosure, fetch 300 to 350 fr. per ha 
(£4. i65','''tO' £5.125 per 'ac.). .The rent ' of ' 'low.-lying lands, not 
completely reclaimed and' liable to inundatio'ns''is,'ConsMerably less." 
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PORESINE. 

Rovigo, — Rents vary from a minimum of 100 fr. per iia 
(£1. I2S per ' ac.) ' for the sandy soils which suffer severely from 
the summer drought, to' a maximum of 350 fr.^ (£5. 12s) for the 
best lands especially in the upper. Polesine. 

Emieia. 

Bologna, — The fertile plains near Bologna, planted with trees 
and vines, and adapted to the production of hemp, are let, on 
average, at 250 fr. per ha (£4 per ac.) ; those somewhat more 
distant from the city at about 200 fr. (£3. 4s per ac.). Clay lands 
of middling fertility are rented at about 150 fr. per ha. (£2 8s). 

In the province, good flat land is let at 150 to 160 fr per ha 
(£2. 8s to £2. IIS 2 d per ac.). 

Good soils in the hills near Bologna, excepting those under 
special fruit crops, are paid 150 to 200 fr. per ha (£2 8s to £3.45 
per ac.) ; those further off only 100 fr. (£ 1.12s per ac.). 

Market gardens around the city ai'e let for 500 fr. (£ 8 per ac.) 
and upwards per ha. 

Ravenna. — The lands in the belt called « delle larghe » are 
excellent, but without buildings ; they are rented at 150 to 180 fr. 
per ha (£2. 8s to 2.17s jd per ac.). Metayer farms of medium fer- 
tility and provided with buildings and plantations can be leased 
for 180 to 200 fr. per ha (£2. 17s jd to £3.45 per ac.). 

In the vine growing part (Bagnocavallo, Russi, Fusignano) 
rents rise to 220 to 300 fr. {£ 3.10s 5^? to £ 4.16s per ac.) and 
still higher for farms near the city. 

Rimini. — - Land is but rarely rented. Arable lands planted 
with rows of vines in the plain or on the lower hills are let for 
about 100 fr. per ha (£ 1.12s per ac.). Rents show- a tendency 
to rise. 

' Tuscany. ■ ■ 

Marenvnta about Grosseto. — In the jffain the average rent is 
between 5^ and 75 fr- ha (i6s and 24s per ac.). Earge estates 
in the plain or on the hills, about 50 fr. (i6s per ac.) but some- 
times even less. Even, as low as' 20 fr. (6s- 5'^ is paid , for 

very largeestates with' olive trees, .'etc. . ' , 

Pmwce' o/ Pfra. — the ^ exception, ,"of the 
Maremma, it is not customary to rent land, owing to the preval- 
ence ".of "the' metayer ' 'Aystetn ; neverthele^',. here and there limited 
areas,' 'Are sotnetimes let, "'and an- some.' cases AV'hoIe estates. 
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111 tke province of Pisa, small farms of 'J/2, 1 or at most 2 
hectares (i 2 % 5 Q-cres), buildings not included, cultivated 

by the lessee himself, can be had for the following rentals : 

Clay lands without vines' on them, 120 to 130 fr, per ha (£1. iSs to £2.15 
jd per ac.). 

Middling fertile arable loams and with rows of vines on them, 200 to 250 fr. 
(£3.45 to £4 per ac.). 

The best arable soils, with rows of vines on them, 270 to 360 fr. (£4. 6s 5^^ 
to £5. 15s 2d per ac.). 

In the plain of Navacchio and of Cascina where the soil is 
very fertile and cultivation is intensive: market gardening on a 
large scale (cabbages, potatoes, artichokes), the rent varies from 
396 to 414 fr. per ha (£6. 6s to £6. 12s M per ac.). 

If several farms or whole estates of no great extent are let, the 
following are the usual rents: 


Gay lands without rows of vines, 100 to 120 fr. per lia (£1. 12s to £1. i8s 
per ac.). 

Medium fertile arable loams with vine rows, 150 to 180 fr. per ha (£2. 8s to 
£ 2.17s 'jd per ac.). 

The best arable lands with vine rows, 200 to 220 fr. per ha (£3.45 to £3. los 
per ac.). 

Generally the lessee buys the livestock, and is debited with 
the amount of the other accessory stock of the farm, such as hay, 
straw, machinery, etc. At the end of the lease he is paid for the 
live stock he leaves, and is credited with the amount of accessories 
he returns to the lessor, the difference, if there is any, being settled 
by a cash payment. 

The meadows near the city of Pisa are let for about ig 8 fr. 
per ha (£1. 14s per ac.). 

Ill the hills rents are somewhat lower. 

Province of Lucca. — In this province land is not usually 
rented. In Versilia, the part of the province lying on the sea 
coast, the sandy non-irrigable soils are let at from 130 to 160 fr. 
per ha (£2. is yi to £2. iis 2d per ac.). Sandy irrigable low lying 
lands let for 150 to 190 fr. per ha (£2. 8s to £3. os gi per ac). 

The medium compact soils of Camaiore and Seravezza command 
the same prices. ; ■ 

In the irrigated plain of Tucca the rent is paid in kind, and 
corresponds' to .240 to 320. fr. 'per' ha':(£4,'to/,,':£3,2S'/'5''^ ac). 
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but there is a marked tendency towards a fall in rent owing, to 
emigration. 

On the hills about Lucca in- the Serchio valley and in Valdi- 
iiievole rents range from 200 to 220 fr. per ha (£3. 4s to £3. los 
per ac.); there are some lands along the river Pescia used as 
market gardens and nurseries which fetch as much as 700 to 1000 
fr. per ha (£11. 4s to £16 per ac.). 

Marches. 

Province of Macerata, — For average sized farms the rent 
varies from 80 to 115 fr. per ha (£i. 5s yd to £1. i6s I0^^) accord- 
ing to the fertility of the soil. 

Province of Ancona, — In large estates in the hills, the rent 
is 70 to 80 fr. per ha (£1. 2s to £1. 5s yd per ac.) ; in medium 
sized ones go to 100 fr. (£1. 8s gi to £1. 12s per ac.), and in small 
ones no to 120 fr. per ha (£1. 15s zd to £1. 185 ^d per ac.). 

In the plains 120 to 140 fr. per ha (£1. i8s 5^ to £2. 45 gi 
per ac.) is an average rent. 

Market gardens near towns, if well provided with water, fetch 
200 to 250 fr. (£3. 4$ to £4 per ac.). 

Umbria. 

Flat laud without vines or trees, average 100 fr. (£1, 12s). 

Hill lands » » » » 75 » (£1. 4s). 

OMveyards, 150 to 180 fr. {£2. 8s to £2. 17s yd). 

Flat land with vines in rows, 125 fr, (£2). 

Vineyards somewhat less. 

Latixjm. 

In the Hg/o romanof rent for fairly large estates without 
vines or trees varies from 50 to 80 fr. per ha {i6s to 25s yd per 
ac.) according to the nature and fertility of the soil, and the 
distance of the property from Rome. 

In the neighbourhood of Frosinone the following are average 
rents: , 


Poor soils. . . . - . 45 fr. par ha (14s 54 per acre , 

Medium '.fertile .. 55 , » , ^ ^ {xys yd »■ »„) 

Fertile . . . , . . . 80 » » » (25s yd » » ) 


;■ Small' lots,' of to i 'ha' (1.2. to 'yj.d; acres) ' axe let at 50,, to, 
90 fr. „per ha ('ibs^ to'' 28s:gd per .ac.),. ■ 
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Abruzzi and Mobise. 

(From the Parliamentary Enquiry into the Conditions of the 
Peasantry in the South of Italy and in Sicily, Vol. II, T. I. ~ 
Report of Dr. Jarach). 

Communes in the valley of the Atemo, Fossa Paganica, vS. De- 
metrio; 

The poorest lands in the plain, 88 to 96 fr. per ha (28s 2d to 30s Sa! 

per acre). 

The best lands, 224 to 240 ft. per ha (£3. iis 8^^ to £3. 16s Sd per ac.). 

These prices are for small lots in which potatoes, maize and 
pulse are grown. 

In' the Abruzzi the custom of renting land is'-^^ common. Rents 
vary to a great extent. 


Campania. 

Province 0/ Naples. — The highest rents for the best irrigable 
lands for market gardens near Naples range from 850 to 900 ir. per 
lia (£13. I 2 S to £14, 8s per ac.) and exceptionally attain 1000 fr. 
(£16). 

In the rest of the province the same lands fetch from 450-650 
to 700 fr. per ha (£7.. 4s, £10. 8s to £11. 4$ per ac.) according 
to the supply ■ of water. 

Other parts of Campania (Bordiga) : Plain of Fondi: good lands 
84 to 90 fr. (26s loi to 28s gd per ac.). 

Sessa Atmmca: Small lioldings of i % ha (3 acres) are let 
at 90 to 120 fr. pej ha (28s gd to 38s 5^ per acre). 

Lower Volimno valley: The best arable lands 150 fr. (£2. 8s 
per ac.). Arable lands planted with vines- 170 to 190 fr. (£2. 14s $d 
to- £3.:, os gd per ac.). 

Fparanise and Teano: Arable lands, planted -witli olives 80 to, 
90, frr (25s 7i to 285 gd) and 100 to ,120 fr. (32s to,, 38s 
per ac.). 

■Plain of Eholi: R'arms, partly : irrigated, and -provided with 
buildings, 150 to 160 fr. per ha (£2. "8s to £2. ns 2d per ac.). ,' 

Arable lands: poor and stony, 66 fr. (21s, per ac.), with 
pastures 'and woods- -33 to 50 ,fr. (ros . yi to 1 6s per ac,), -good 
arable lands 15 fr. ■(£ 2.8s, per ,ac.). ' . 

Hill and mountain land for extensive cultivation, in -the neigh- 
bourhood of Ariano and S. Angelo, dei Lombardi ' 20“30-50-6o fr per 
■ha (6s 4d,gs 'yd,i6sjgs 2d per ac.) -'according" to situation: and fertility 
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The best pastures in the Matese district': 6o to 70 fr. (19s zd 
to 22s $d per ac.) ; ordinary pastures 25 to 30- fr. (8s to 9s yd per 
ac.) and even less. 

First class hemp soils (Casoria, S. Pietro a Patierno, Caivano, 
Afragola, etc., are let at 400 to 500 fr. (£6. 8s to £8 per ach, 
second class hemp soils (Maddaloni, Caserta, S. Maria di Capua, 
Aversa, Acerra, etc.) 300 to 400 fr. (£4. i6s to £6. 8s per ac.). 

Ill the drier lands, such as the lowest slopes of Vesuvius, the 
rents sink to 220 to 280 fr. (£3. los to £4. 9s yd per ac.). 

In the Avellino district, the best arable lands inter-planted with 
vines and fruit trees are rented at 220 to 250 fr. (£3. los 5^ to 
£4 per ac.) ; on the hills, in the environs of Ariano, S. Angelo and 
Beneventano, rents fall to 180-150-130 fr. (£2. 17s yd — £2. 8s — 
£2. IS yd). 

The irrigable arable lands of Scafati, Angri, Poggiomarino, etc. 
are let at 250 to 450 fr. per ha (£4 to £7. 4s per ac.). 

The rents of vineyards vary within wide limits, from 80 to 
200 fr. (25s yd to £3. 4s per ac.) in the environs of Ariano, S. Bar- 
tolomeo, Campagna, etc. up to 450-500 fr. (£7.45 to £8 per ac.) in 
Ischia and at Pozzuoli. 

Orchards on the slopes of Vesuvius are let at 300 fr. per ha 
(£4 i6s per ac.), if under citrus fruits 425 to 450 fr. (£6. i6s to 
£7. 4s per ac.). 

Province of Salerno: On the Amalfi, coast the rent paid for 
small patches under citrus fruits reaches 1500 to 2500 fr. per ha 
(£34 to £40 per ac.) and upwards. 

About Nocera small areas especially used for market gardens 
are paid 600 to 700 fr. per ha per annum (£9. 12s to £11. 4s 
per ac.). , , 

Where tobacco is grown, as near Cava de’ Tirreni etc., and about 
Mercato S. Severino, where vines, potatoes, tomatos, onions and 
maize are grown, rents range from 400 to 600 fr. (£6. 8s to £9. 12s 
per ac.). 

In the plains of Battipaglia, the rent for farms of 100 to 200 
ha (250 to 500 acres) is 150 to 200 fr. per ha (£2. 8s to £3. 4s 
per ac.) and reaches' 250 fr.' (£4 per ac.) for smaller and irrigable 
famis. 

Ill other parts of the province, in the 'hills or on the' mountains 
where there is much emigration and the 'soil is not, very fertile, 
rents range from "50 to 150 fr, per", ha '(ids to d 
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Basicicata. 

Western or mountainous part (from the Parliamentary Enquiry 
into the Conditions of the Peasantry in the southern provinces of 
Italy and in Sicily, Vol. V, T- I. Report of Prof. E* Aziiiionti). 

Commune of Aiizi, lands partly,, arable and partly pastui;es and 
woods, 11.32 to 35 fr. per ha (3s yd to ns zd per ac.). 

Commune of Pietrapertosa, Woods of Montepiano: 5 to 8 fr, 
(is yd to 2s yd per ac.)- 

Commune of Eaurenzana, pasture in the woodlands 0.94 fr. 
(3s 6d per acre).' 

Commune of S. Severino Eucano, pastures 2 fr. per ha {M 
per ac.). 

Congregazione di Carita of Moliterno, arable lands 17 to 20 fr. 
per ha (5s 5^ to 6s $d per ac.). 

Apuuia. 

Province of Bari: The rents of market gardens at Bari vary 
from 250 to 500 fr. per ha (£4 to £8 per acre). 

Province of Foggia: 

Eands near the town, 81 to 94 fr. per ha (25s iid to 30s i^). 

Eands at a distance from town, 61 to 77 fr. per ha (195 M to 24s Bd), 
Dry calcareous soils, 45 to 61 fr. per ha (14s 5^^ to 19s 6d). 

Good pastures, 16 to 24 fr. per ha (5s id to 7s Bd), 

Very good pastures, 40 to 49 fr. per ha (12s od to 15s 

SlCIUY. 

(From the Parliamentary Enquiry into the Conditions of the 
Peasantry in the Southern Provinces of Italy and Sicily, Vol. II, 
T. E Report of Prof. G. Eorenzoni). 

Arable and grazing lands. 

Piazza Ariuerina, 1905-1907- 44,77 to 166,60 fr. (145 4^iJ to £2. 13s 4^ per acre). 

' Terraiiova, 1890-1896 . . . 104,38 to 199,15 fr. (£1. 13s 51^ to-' £3. 35 gd pet ac.). 

Caltanisetta; 1906-1907, . , 20,56 to 104,61 fr. (6s jd to £1. 135 sd per acre). 

Acireale (arable, trees) 1907 214,80 fr. (£3. 85 gd per acre). 

Calta^one, 1906 . . . . . 16,66 to 34 ft. (5s 4ii to los md per acre). 

Catania, 1907 ... . . . . 30,95 to 64,42 fr. (9s iid to 2.0s yd per acre), 

Nicosia, 1900-1908 ... . . 14,31 to 63,50 fr. (4s yd to^ aos- 46^ ,per acre). 

Bivona, 1906-1908 ...... 28,57 to '76,22 fr. ,(95 .to,24s''4i.'per',acre).7 

■ Girgeuti, -1904. 82 'to 95 fr. '(26s ^d 5:i , per acre). ' ■ 
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Sciacca, 1906-1907 . . . . . 
Castroreale, 1905-1906 . . . 
Messina (arable, trees) 1907 
Mistretta, 1907 ...... 

Cefalu, 1906-1907 . . . . . 

Corleone, 1906 

Palermo, . 1907. ...... 

Xermini Imerese, ' 1907-1908 
Modica, 1907 ........ 

Noto, 1906-1907 

Siracusa, 1907 


20,41 to 59,00 fr. (65 6d to x8s lod per acre). 

16,38 to 87,97 fr. (js 3d to 28s 'id per acre). 

121,49 to 283 fr.'(£i. i8s lod to £4. los jd per acre)- 
44,80 to 59,74 fr. (145 to 19s per acre). 

29,70 to 87,90 fr. {gs 6d to 28s id per acre). 

15,86 to 32,09 fr. (5s id to los 3d per acre). 

25.00 to 98,86 fr. (85 to 315 10^^ per acre). 

115,05 to 120,88 fr. (£i.i6s lod to £1.185 M per acre). 
12,46 to 98,07 fr. (45 to 3 IS i^d per acre). 

43.01 to 53,01 (13s gd to i6s per acre). 

37,78 to 58,92 fr. (iis 10.4 to 1 8s io 4 per acre). 


Province of Trapani: (Direct information, 1912). Rents are very 
variable, according to tbe fertility of the land and to its distance 
from the dwellings of the peasants. 

They vary, for bare lands, from 45.60 to 76.50 fr. per ha (14s 
yd to 24s 6 d per ac.) on account of the competition among agri- 
cultural co-operative associations. 

For limited plots of land (spezzoni) taken up by small farmers 
(borgesi) the above figures must be increased by 7.60 to 15.20 X1. 
per ha (2s to 4s lod per ac.) and upwards, reaching sometimes 
100 fr. per ha (£1. 12$ per ac.). 

Near towns, good arable lands attain 153 fr. (£2. 9s per ac.). 
Market gardens 150 to 300 fr. per ha (£2, 8s to £4. i6s per ac.). 

Pastures in the large estates (latifondi) fetch from 38.35 to 
45.60 fr. per ha {12s 3^ to 14s 7<i per ac.). 


Gioda, x\bEssANDRo, Proposals for the Formation of a Model' Agri- 
cultural Contract. (Relazione e proposte per la formazione di 
im contratto agrario modello). — Estratto dal BoUeUino del Con- 
siglio Agrario di Mondavi. Opn^c,, pp. 16. Mondovi, 1911. 

The Executive Council of the Agricultural Society of Mondovi 
has a special committee entrusted with the study of the agricultural 
contracts which are in force in the neighbourhood, and with the 
task of drawing up a typical contract for each of the principal; 
systems of land tenure. 

The proposals made are as follows : 

The Termination of Conir acts. 

■ I. The notice to quit unay be - dated/ according" to Fiedmoii- 
,tese. custom, up tO" Match 30th,' for /.the - following' Martinmas": (nth 
November).' ' 
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■2. At Martiiimas the out-going tenant must give up the 
land, ' without any right ■ to the pasturage still available. 

3. The clovers, unless sown in March by the in-coming ten- 
ant, must be reimbursed to the out-going farmer, only for the value 
of the labour, the seed and manure employed. 

4. It should be incumbent on the owner at that time to buy 
the hay which is in excess of' the provision for the season, at an 
estimated price as regards quality and quantity, due regard being 
paid to the burdens established by custom as regards the fertility 
of the soil, 

5. The out-going tenant may not up to nth November 
consume more than one-third of the straw produced in the year. 

6. The out-going tenant may have during tlie year only the 
wood that he rec^uires for his own use and must not remove any 
for whatsoever reason. 

7. The out-going tenant may not sow winter cereals in greater 
quantity than that fixed by the rotation usage of the district; it 
is better to determine this limit as one half, or at the utmost 
three-fifths, of the whole area to be sown. 

8. The owner may, if he pleases, buy the prospective crops 
to which the out-going tenant might still have a right (^. g., wheat) 
if in the month of November he has an estimate made of the prob- 
able net yield in the following July, after deducting the cost of 
harvesting, threshing, etc., as well as a certain allowance for ac- 
cidents. 

As regards the duration of contracts, the Committee is of opi- 
nion that whether in the case of an ordinary lease, or in the case 
of a mitairie (where the proprietor receives one half of the produce 
as rent), they ought to begin with a minimum term of three ^’^ears. 
After this a tacit renewal of the contract — not for the same pe- 
riod, but' only from year to year' — would be the best course. 

Nevertheless, since the -question of improvements made on the 
estate' by the .tenant is closely, connected with the renewal of the 
contract, the Committee recognises that, where the tenant is not 
allowed indemnity for the improvements carried out, it is necessary 
to concede — deplorable as' it is under many aspects — a longer 
notice to quit, with a correspondingly- longer term for. the contract. 


Improvements and Indemnity. 

The .Committee has.showm eonsiderable .reserve with ' regard ' to 
miproveinents on the land,- and 'expresses- the .hope ' that- 410' liimt be 
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placed on a reasonable indemnity for agricultural improvements, and 
hence proposes: 

1. That the principle of indemnity for improvement carried 
out on an estate be' recognised and admitted in so far as the cul- 
tivator may have been ' unable to benefit by , them for a period 
sufficient to amortize Ms outlay, and in so far' as the alleged im“ 
provemeiits occasion no damage or depreciation chargeable to Mm. 

2. That in the case of improvements on the estate of a per- 
manent and extraordinary character (such as levelling, draining, 
irrigation, planting), the tacit consent of the owner shall be suffi- 
cient to justify the indemnity, provided a Committee of experts 
decide that from the said improvements the value of the estate will 
be so far increased as to exceed the ordinary interest on the capital 
invested in the carrying out of the same. 

3. That in such a case indemnity as estimated by experts 
for the completed work shall be paid by the proprietor as follows; 
3/5 of it in annual rates not exceeding 10 % of the annual income 
derived by the landlord from the estate; the remaining 2/5 to be 
disbursed, when the payment of these rates is finished, and provided 
the permanent utility of the improvements be still recognised. In 
case of a lease, the lease-holder shall pay the proprietor 4 % interest 
on the rates so disbursed. In no case shall the outlay for improve- 
ments exceed the landlord's net income for one year, when the 
contract is triennial; that for two years, on a six-year contract ; 
and that for three 3^ears, on a nine-year one. 

4. That for improvements on the estate relating to buildings 
there shall be a right to indemnity only when the written permis- 
sion of the landlord has been obtained ; the sole exception being 
when the said improvements are absolutely and urgently necessary 
for the health and safety of man and beast, according to the re- 
gulations laid down by sanitary and other legislation. 

5. That in case of such improvements, when the landlord's 
consent is withheld, the cultivator shall be allowed to sell any 
excess- of / straw or forage that he may have, provided he usea 
a given ' quantity of chemical fertilisers in addition to the: usual ma- 
nuring ; in accordance with an apposite compensation tariff to be 
drawii up b}^ the Society. ' 

6. ' That for agricultural improvements the indemnity shalhbe 
estimated only on the expiration- of, the contract, according- to ''an' 
apposite compensation: tariff ' which the 'Society "will formulate. - , ■ 

■ 7. That"" the indemnity shall - not -.include the partial', renewal 
of - plantations of trees, and the. making ".-of .new .meadows,: 'corxes-' 
ponding to' 'the breaking' up of old ones.'- 
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8. ■ As regards the property of charitable institutions the lease- 
holder shall have the preference up to 5 % less than the , amount 
ofiered by the highest bidder in the competition for the tenure, 
provided always this does not' mean a diminution of the rent he 
previously paid. 

9. Ill case the administration should think fit to extend 
this preference to the out-going tenant, a sum corresponding to 5 % 
of the highest offer shall be paid to him, during the whole period 
of the lease, as indemnity for improvements, in three annual rates. 

And in connection with the above the following should be 
noted : 

10. During the last two years of his lease the tenant shall 
make no essential change in the manuring and rotation systems 
previously adopted. 

11. x\ll the credit for improvements allowed to the ont-going 
tenant shall be debited to the new lease-holder. 

Complete or partial Metairie (half-share Contracts). 

Another point about which the Committee were interested in 
knowing the opinion of the farmers of the neighbourhood is that 
which concerns the possible adoption of the complete i.e,, 

where the live-stock is also included in halving the profits, because 
it is well known that in the district almost all the mitairie (half- 
share contracts) only apply to the grain harvest or the seeds, and 
not to the meadows. This mixed form of contract is, however, 
very harmful, as it tends to check the spread of leguminous forage. 

But on this point, as is clear from the replies quoted by the 
writer, neither proprietors nor farmers consent to the proposal. 
The Committee therefore, though still holding that the complete me- 
iairie (half-share contract), where the conditions are favorable, is 
the best form of share contract, . proposes that those landlords, who 
cannot or will not give ' attention to the cattle, and prefer to go on 
letting their , meadows, should insert in their contracts the following 
clause, which would go far ' to lessen the most serious drawback. 

; It shall be allowed to the farmer who' has a mitairie contract 
to cultivate with leguminous .forage plants a portion not exceeding' 
one-fourth of the, area of his arable land, as may be most to his 
advantage, and he shall pay the landlord a corresponding increase, 
of rent, amounting to ^ francs per hectare. And ,he must'' de- 
clare before 15th April ,in every year what area of his ' leguminous 
crops he intends to keep down as meadow during " the year. 

It shall be incumbent on the landlord' .to contribute 'half the 
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cost of the chemical fertilisers for the said leguminous crops, ac- 
cording to the formula which the Agricultural Society may submit 
as the best 

As a model it may be stated that - similar clauses have been 
adopted on the plain of the Tanaro near Alba, and that the con- 
ditions of rental vary from 50 to 75 francs pen hectare (i6s. to 
24s. per acre). 

In order to understand fully the value of the model contract 
which the Committee proposes to formulate, it should be remem- 
bered that there can be no absolute rigid rules for any contract, 
and that the Society intends always to allow the widest liberty in 
this direction, according to the different intrinsic and extrinsic 
conditions in each case. 


Hansen, I. Economic Data respecting Four Years’ Work connectei 
with the Experimental Farm of Dikopshof. — Zweiter Bericht 
vom Dikopshof, 1 Vol. pp. IX -f 430; Betriebsergebnisse, pp. ii- 
33. Berlin, 191 1. 

Some changes having been recently made at the experimental 
farm of Dikopshof , the present area under cultivation is apportioned 
as follows: 


Dikopshof. Acres 

Area of arable land including i.ii lia. 

{2.74 acres) which is rented . . . . . ^83*29 

Garden ............... 1.88 

Pasture ................ 9.44 

Wood . . . ■ . 1.38 

Yards, including manure pits, of 16 ares 

(1900 sq. yds.) .......... 2.S7 

Area occupied by buildings ...... 1.24 

Nursery i.ii 

Roads , . 6.70 

Ditches ^ . ,1.19 

Gravel-pit . ... ... . . ' 0.52 


Total ^ ■. : . . ,V ' ■ ' 309.62, ' AereS" 


m 


Germany 
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Maarhof. 

Acres 


Area of arable land 3.88 

Garden and orchard 1.19 

Buildings, yards, roads etc. ...... 0.62 

Total 5.68 Acres 


General Total 127.61 ha. 315-33 Acres 


Average production of the different crops per acre from igo4 to igog. 



^ 2 

Area 


Production per i’ 

i.cre 


Crop 

ua ca 

P 

cultivated 

Grain 

Roots 

Straw. 

Hay. 

Green 



Acres 

cwt. 

cwt. 

cwt. 

cwt. 

Forage 

cwt. 

' 

Wheat ....... 

6 

164.58 

21.08 



37-92 

— 

— 

Summer wheat . . . 

5 

44.18 

16.31 

— 

38.97 

— 


Rye . . . ... . . 

6 

309-83 

21.88 


4377 

— 


Barley ... . . . . 

5 

30.82 

26.81 

— 

42-39 

— 

— 

Summer barley . , . 

6 

50-63 

21.18 

— 

30.36 

— 

— 

Oats 

6 

292.36 

24.29 

— 

35-28 



Rape 

3 

1532 

13.44 


— 

1 


Sugar beet 

6 

287.12 

— 

245.30 


' -» 

— 

Mangolds 

6 

1 86.22 

— 

673.46 

j 

1 

1 “ 

"Potatoes 

1 " 

71.41 i 

— 

103.20 



— 

Jerusalem artichokes. 

3 

1.04 

i 

133.86 



— 

Clover . . ' . . , . . . 

6 

169.32 

— 1 

— 

— 1 

I 59,80 

1 

— 

Euceme 

5 

129.88 

— ■ 

i 

— ' 

51.71 

— 

Vetches 

3 

50-83! 

I : 

— j 


, 1 

1 

15575 

Green maize . . . . ' 

6 

1 30-10 

I i 

! 1 



j 


399 -57 
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Average Receipts and Expenses. 

Average receipts' per acre of ouliivated land 1905 - 1909 . 

Crops : £ s. d. £ s. d. 

Cereals and colza 3 * 3-7 % 

Potatoes, straw etc 6.6 14 

Sugar beets . . . . 2. 0.0 

Leaves of sugar beets ■ 4.3 % 

5 * 14 - 5 % 

Draught animals : 


Horses - 5 V4 

Cattle . 4.7 3/4 

— ^ — 5 - 1^2 

^iOOk . 

Cattle 2. 4.4 

Pigs for fattening and for breeding . i. 6.0 

Slieep and wool 8 

Poultry ■ % 

3.11.11 


Dairy Produce : 

Milk sold at Bonn . 7.11. 1 3/^ 

Milk and butter sold at Dikopshof 12.10 

— — — 8.4.03/, 

Sundries : 

Shooting rights ........ i- 7 % 

Various receipts ........ 1. 63/, 

State grants for experimentation 1.16. 5^ 

— — ^ 1.19. 7 34 

Total receipts per acre £19.15^ 2 


13 
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Average expenses per acre of cultivated land 1905-1909 


Enlargement and upkeep of £ s. d. 

buildings i. 2. 2 % 

Increase of draught animals . . 5 * 9 

)) of breeding » . . 2.12. 2 % 

Purchase and upkeep of machi- 
nes etc. I. 3. 7 

Wages and piece work 5. 5. 10^/4 

labourer’s food . i 3.11 % 

Heating and lighting 7 - 7 % 

Insurance 12. i ^4 

Working expenses of dairy ... ii. 4 

A^arious rents 2. 4 

Food stuffs 3. 4. I ^4 

Manures i. 2. 8 34 

Seeds 9. o 

General expenses 7* ^ 

Total ... £ 18.10.7 

(Including £ 4.4s. 4^^. for experi- 
mentation). 

Profit ■ I. 4. 7 

£ 19.15. 2 


Capital per acre of cultivated land. 


£ 6'. d. £ s. d. 

Buildings . 25.10. 9 % 

Live stock : 

Horses i, 0. 3 '^4 

Draught oxen ......... ii. 6 34 

Breeding cattle ........ 5.14. 4 ^ 

Pigs 14. 3 

Sheep I. 9 

Poultry 5 34 

- 8. 2. '8V4 

Dead stock . . V . . 8. 7.' 4 34 

£ ,42. o.io 


The total increase of the .value of ■ buildings, and live' and' dead 
stock at the end of 1909 was £300.135. 5^. 
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Comparative Value of Farm Lands, Buildings, Machinery, etc. in 55« 
the South and in the United States. — Manufachirers’ Record, 

60 (1911) No. 5; E. S. R., Vol. XXV, No. 8. pp. 789. 
Washington, 1911. 

This article presents by notes, statistics, and illustrations the 
agricultural progress of the South from 1900 to 1910. Compared Unitad 

with the country as a whole the increases in certain farm lines States 

are shown as follows : 

Comparative value of farm lands, buildings, machinery etc. ; 
in the South and in the United States. 


Xhe Soutli The United States 



I goo 

% 

1910 

Increase 

1900 

$ 

13 051 033 000 

1910 

Increa 

Fann lands value. . 

.5) 

2 3S8 593 000 

‘IP 

5 209 676 000 

/o 

1x8 

28 383 821 000 

/o 

118 

Farm buildings value 

685 1S8 000 

I 314 429 000 

92 

3 556 614 000 

6 294 025 000 

77 

Machinery etc. value 

167 349 000 

262 090 000 

57 

749 778 000 

X 261 817000 

68 

Improved acreage . 

116 781 000 

X31 958 000 

13 

414 490 000 

477 424 000 

15 

Fertilizers cc®t. . . 

29 006 000 

74 703 000 

157 

33 630 000 

1 14 273 000 

113 

Uabor cost . . . 

81 781 000 

149 463 000 

82 

357 393 000 

651 862 000 

82 


Additional tables are given showing the aggregate value of farm 
lands by States, also the value of farm buildings and farm machi- 
improved acreage, expenditures for labor and fertilizers, ave- 
rage value per acre of lands alone, and values of 12 leading crops 
in 1900 and 1910. 


Geo. A. and Beavers, J. C. Systems of FarmiBgin Ceii- ' ^ 
tral lew Jersey. — L^. S. Dept, of Agric., Farmers Bmileim 472, 
Washington, December 1911. 


The Section of which this Bulletin treats is situated in the 
coastal plain region of centra! NeW“Jerse3^ 

There are few sections in the United States w’here soil fertility 
and profitable farming have been so generally maintained as in 
central New Jersey, although the land has been farmed for more 
than 15O' years. ' 

The soil, the climate, and the location render central New 
Jersey well adapted both to general and to specialized fanning. 

This Bulletin discusses the prevailing systems and describes 
some of the methods followed by the more successful farmers. 

In, order to show the financial returns. , on the high-priced "farm: 
land .in. this section, a 'farm ' was selected having: conditions as nearly 


Ullltei'' : 
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tApicai as possible in respect to ■ soil, type of fai'niing,,' and cropping 
s^^stem, and at tlie same time liavitig record', for a long period of 
time. The tenant farm described below fulfils tliese conditions, with 
the possible exception tliat tlie soil is a little liea'v’'ier tliaii on the 
majority of farms in this section. 

This farm, situated I Vi miles from the village and coiitainiiig 
175 acres, was purchased b}^ the present owner in 1868 for $ 150 per 
acre. It was necessary for the purchaser to go heavily in debt 
when the purchase was made. This debt was paid gradually/ by 
the sale of products from the farm. In 1896 the owner had accu- 
mulated sufficient wealth to eucxble him to retire from active farm 
life and move to a ver^^ comfortable lionie in town. When the owner 
made the change, one of the' men who had been employed on the 
farm as a laborer for several years rented the farm. He had saved 
up $ 1000 and had to go in debt about S 2000 more for work stock, 
farm machinery, etc. 

The tenant has remained on the farm continuously since that 
time, and has by careful management not only maintained crop 
productiveness, but has made the farm profitable to both owner 
and tenant. 

The tenant owns now all the farm machinery and work stock, 
and all the productive live stock is owned jointly by landlord and 
tenant. The landlord pays fqr all repairs and improvements, for 
all lime and manures purchased, and for three-fifths of the fertilizer. 
The amount expended for seeds, spraying material, and the like is 
shared equally. The tenant furnishes all of the labor. The net 
proceeds from the sale of all farm crops, live stock, and dairy pro- 
ducts are divided equally. The live stock are fed from the undi- 
vided crops, except that grain for the work horses is furnished by 
the tenant from his share of the corn crop. In addition to the 
above the tenant gets all the milk and butter necessary for the 
family use,, and' both he and the landlord get all their po'tatoes' and 
fruit in season from the farm. 

, The '.general practice,' on ..this' farm, has been to grow from 20 
to 25 acres of corn, 25' to' 32 acreS' of potatoes, 20 to 2$, acres of 
wheat, with the remainder ' of The land, about 75 acres, in hay. 

The area of sod broken each year is about equal to the area 
seeded to clover and 'grass.' ' The general rotation has been ,(i)' corn,' 
(2) potatoes, (3) wheat, (4) clover and timothy, and (5) timothy. 

Labor and Equipment, 

, The tenant . keeps ' three' men' besides : himself " tlirou'ghout', ' the 
year, and ' one extra man- from': April 'i:, ''to',' Nove'mber 'i'; that is, ,, 
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outside of ' liis own labor, one man for eacli team during the working 
season. 

Four work teams are required on this farm in order to get 
'work done in season, which means about one man and team for 
ever}?- 37 ^4 acres of cultivated crops, grain and meadows, or for 
about each 20 acres of cultivated crops and grain. 

The farm buildings consist of one storage and stock barn, two 
hay storage barns, one fertilizer and seed storage building, corn- 
cribs, and tool sheds. 

The inventory of tools and live stock belonging to the tenant 
is given in the following table : 


Number 

Item 

Value 

5 

Wagons, tivo horse at $75 each . . . 

375 . 00 ' 

I 

Spring wagon, one horse 

45.00 

4 

Sets double harness at $ 25 each . . 

100 ..00 

I 

Set single harness . . . . . 

20.00 

1 

Set light double harness ....... 

30.00 

I 

Platform scale, movable 

10.00 

I 

Pan, hand power 

9-00 

I 

Corn sheller, hand -power ■ 

3.50 

I 

Vegetable or root chopper 

4.00 

I 

Wheelbarrow 

2.00 

I 

Road drag, two-horses 

3*00 

I 

Fertilizer drill 

1. 00 

2 

Potato wagon bodies at $15 each 

30,00 

3 

Pla}^ shelvings at $ 15 each 

45.00 


Wheelbarrow seed sower 

5.00 

2 

Fertilizer riddles at $ i each .. . . . ■ . 

2.00 

I 

Fertilizer distributor at $ 15, half in- 



terest . . . , . . . . ... 

7o<^ 

I 

Roller or clod crusher, at. | 8, half in- 



terest. . 

4.00 

I 

Wheat drill, at $ 75, half interest . 

37-50 

I 

Paris green dusting cart at $ 40, half ' 



interest. . , , . ' ' . ' 

20.00 

I 

Corn harvester, six years* use . . . 

75.00 

I 

W^heat binder, eight years* use . . . ' , . 

70.00 

I 

Potato .planter, two-horse. . . . 

.' 40.00 

I 

Potato ■ digger, four-horse 

65.00 

3" 

Breaking plows, two-horse, at $ 7 each . 

21 .00, 

I 

Turning and slicing harrow, three-horse 

10 .00' 

I 

Spring- tooth harrow, t%vo-horse . .. . - 

,IP 00 


Carried forward . . . 

I 044:.50 
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Brougt forward . 1044.50 

2 Disk harrows, two-horse, at S 16 each 32.00 

1 Lever drag harrow, two-horse . . ■ . • 5.00 

2 a ” harrows, two-horse, at $ ii each 22.00 

4 Cultivators, one-horse, at $ 3 each . . 12.00 

3 Cultivators, two-horse, at $ 30 each . , go.oo 

2 Mowers, two-horse, at $ 38 each . . . 76.00 

I Hay tedder, two-horse 30.00 

I Hayrake, two-horse, dump ...... 15.00 

I Hayrake, two-horse, side delivery . . 65.00 

I loader . 65.00 

3 Hayforks, for elevating hay in barn, 

at S 8 each 24.00 

Rope for hayforks 10.00 

Small tools, etc • . 100.00 

$ 1590.50 

Live stock 

8 Horses at $200 each 1600.00 

Farm stock owned jointty by landlord and tenant. 

10 Head of cattle at $ 40 each, half interest 200.00 

3 Brood sows, at $ 20 each, half interest 30.00 

I Boar, at $ 25, half interest . ..... 12.50 

$ ,242.50 

Tenant’s total mvestment . . . I 3433.00 


The list of farm tools is very complete and the tools are kept 
in good repair 

The list may be taken as fairly representative of what is re- 
quired in this type of farming. 

Very few articles could be dispensed with without inconvenience 
except the corn binder, now seldom used. Corn (maize) is cut 
and shocked by hand, because the tenant believes the hand method 
to be the more economical. 

The cost of equipment, outside of buildings, on this farm is 
seen. to^. be about $23 per' acre- of tilled' land (150 acres). The 
capital invested in implements and machinery amounts to $ 20,60' 
per acre, that invested in work stock $ 10,65 per acre, and in other 
stock $ 2,62. The system of farming does, not require the keeping 
of large power machinery. 

The following table, gives the -income and expenses of the land- 
lord as ' taken from Ms books for the lo-year period . from 1900 to 
X909: inclusive: , , " 
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In addition to the receipts shown in the pieceeding table, the 
landlord, has received sufScient feed ■ from the farm to board two 
horses, which at average farm prices for lo years would be worth 
$ no per horse, or $ 220 for the two horses for each year. The 
additional perquisites vrhich the owner receives from the farm axe 
probably worth S 30 per year, which makes the additional income 
equivalent to $ 250 per year. 

Against this must be^ charged the farm taxes and insurance, 
which averages between $170 and $ 180 per year. Deducting $ 180 
for taxes and insurance from- S 250, the value of perquisites, there 
is left S 70, which should, be credited to the farm income. 

The valuation of the 175 acre farm at present is f 35000. 
During the lo year period, of which account is given, the average 
net profit to the landlord has been $ 2524,20 besides perquisites 
to the amount of $ 70 or more. This gives an interest of 7 ^ per 
cent per annum on a valuation of § 200 per acre. 

No accurate account of the net income of the tenant farmer 
is available, except that for the 13 years he has operated the farm 
he has been able to save S 500 per year after paying all expenses. 

He has brought up a family, and for the greater part of this 
period he was required to hire a housekeeper. 

From the detail of expenses of both the landlord and tenant 
for seed, fertilizer, and lime, some interesting figures can be deduced. 
During the 10 years the. average cost of seed potatoes has been 
$■8.50 per acre planted.- Tt has-been necessary to - spray for' potato 
bugs with Paris green 7 of the 10 years, and , the average annual 
cost of materials has been about $ 1,25 per acre sprayed. 

Commercial fertilizer has been one of the big expenses on this 
farm and the average annual expense for this purpose has been 
$■5.66 for each acre in cultivation. The cost of grass and clover' 
seed about S 2.50 to the^ acre of grass sown. 

/Time : has not been- used on the farm every year, but since its 
use has become more prevalent, there has been a marked improve- 
" 'inent in the yield of -crop, especially of clover and timothy. The 
average expense for each, of the seven years since the use of lime, 
including years w^henmo lime was used., is S 115.82 a year.' 

' A' more carefully laid farm plan, -the rearrangement of fields' 
in order to sav*. labor -and establish -a. more definite rotation,, .and 
.the growing of more legumes, either as cover crops or'- as a- regular 
farm 'cro'p., are the principal suggestions for this section. 
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W, A. A Siiceessfiil Alfalfa and Traelc Farm k Sontl- 
eastern Ollio. — Ohio AgricnUural Expeyifnent Station:Cylrmlar 
■No. 107, pp. 1-20, Wooster, Ohio,' leii. 

The farm under discussion is located in Star Township, Hocking 
County near the town of Haydenville. It is five miles from Nei™ 
soiiville, Ohio, a town of eleven thousand inhabitants. 

The farm contains 500 acres of land. It lies on both sides of 
the Hocking River and consists of 120 acres of fine sand and silt 
loam, river bottom land, and 3S0 acres of hill land, 200 of "which 
are in permanent pasture and the remainder in timber. 

The permanent lir^e stock consists of four milch cow^s, ten work 
horses and one brood sow ; on the pasture from 150 to 250 sheep 
are kept; from 15 to 20 hogs are fattened annually. A flock of 
200 liens is kept. The bottom land, which is the only part of the 
land occupied, by farm crops, iS' utilized .as follows : alfalfa (lucerne) 
30 acres; corn (maize) 25;. wheat, 20; . potatoes, 15 ; melons, 
cabbage, cucumbers, onions, beets, etc. 8 ; household and w^aste' 15. 

The alfalfa is usually allowed .to stand three to four 3^ears, 
after which the land is ploughed for com and yields from 75 to 
90 bushels of corn per acre . ■ ' ■ 

'Wheat has yielded on!}’ about 15 bushels per acre and is not 
considered profitable.' It has only been ■ retained in the rotation as 
a means of securing alfalfa. ■ Potatoes produce a larger amount of 
gross incoirie than is secured from- any other, one crop on the 
farm. Crimson clover and lye are sown- after the potatoes ■ have 
been harvested. The rye is manured during the winter, using from 
10 to 12 tons per acre and is turned under in the ■ spring ' after it 
lias made a good growth. The melon crop has been ■ a ' profit- 
able one in the past; ,,biit for three j^ears it has been, damaged, by 
an '.attack' of a small larva wdiich burrows in the root, and causes 
the plant to die. Experience in former years' with this larva, has 
caused to be taken out what .is termed ‘‘ mutual .iiisuiaiice ; -Le, 
after the melons are planted, twro rows- of .late cabbage are planted 
between „ each two roves of melons.- These are to be removed if the 
melons escape destruction. The practice of ' raising tw^o and in some 
cases three crops on , the. same land ea'ch ^^ear .is a distinguishing' 
feature in the maii.age.iiieiit of this ■farm. - .In .this -wa^^ the area 
devoted to '. the, garden , crops ,, is more ' tlian , doubled. ■ ■ ■ 

So far as .possible all-, - crops are 'marketed direct, from the- 
field.'- .Alfalfa hay '.is sold at $12 -.per 'ton delivered .loose 'fro-ni- the 
field..- -The shrinkage .on'..alfalfa.'--.hay. between" harvest' and'" 'January; 
under-' ordinary storage" c.onditions" has ".been' ascertained 'to "be 'about: 
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20 Corn was sold last year at 70 cents per bushel and pota- 
toes at 85 cents. 

During the truck season wagons run every day with beets, 
onions, sweet corn, beans, cucumbers, and other garden stuff to supply 
the wants of the mining and factory people. 

The greater part of the produce is sold wholesale to dealers. 

Manure is bought and shipped from the mines and from Nel- 
son vilie. Usually 400 tons are secured in this wa}’' annually at a 
cost of 75 cents per ton spread on the field. 

In addition to the manure, about 10 tons of high grade steamed 
bone is used which costs §27 per ton in car lots. 

Eight years ago forty acres of hill land were set to an apple 
orchard ; peach trees were used as fillers between the apple trees. 
As soon as the apple crop becomes profitable a cold storage buil- 
ding will be erected in which to handle it. 

The management of the labor proposition on this farm is worthy 
of particular consideration. The hands employed regularly reside 
on the farm. They are paid a cash wage of $1.20 for ten hours 
work. In addition to this each head of a family is furnished a 
house, rent free, with a garden and the use of a horse to a plough 
and tend it. During the busy season some extra help is employed. 
In the winter the manure is procured and spread on the fields and 
a number of bank props are cut and marketed. 

When work is slack some of the men are permitted to work 
in the factory or mines for short periods, returning to the farm again 
when there is need for them. During the time they are working 
away from the farm they pay $ 3 per month house rent. 

The machinery for the operation of the farm consists of a very 
complete outfit, well adapted to the operations involved. There 
may be enumerated a traction engine, busker, shredder, self binder, 
mowing machines, side delivery rakes, potato planter, potato digger, 
grader, ■ power' sprayer, ploughs, cultivators, etc., on which the owner 
places a total value of $ 3 500. 

The land investment is the following: 

120 acres (including improvements) which is 
valued at $■, 100 per : acre, total . value . $ 12000 

380 acres (including .improvements) which is 
valued at $ 25 . per acre, total value . . » ' 9 500 

Total. . . $ 21500 ' 

' For this the tenant pays a .cash rent of $ 1 200,'. or nearly 6 %. 
If we. deduct thc' value of .the. hill . land, ./from which he gets' very 
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little return, he is paying $ lo per acre for the remaining producing 
part of the farm or lo % on the investment. Figuring 4 % as a 
fair return for the money, this would represent a land value of 
$ 250 per acre. 

The following items of gross receipts and expense are taken 
from the da}^ book of the farm: 

Alfalfa hay * .• S 1 295 

Corn : 700 bushels at 70 cents per bushel. . » 490 
Wheat : 100 bushels at $ i.oo per bushel . » 100 

Total farm crops . . . $ i 885 

Potatoes: 300 bushels at 85 cents per bu- 
shels. » 2550 

Melons 297 

Cabbage » 150 

Sugar corn . )> 500 

Other small stuff » 400 

Total garden . . . S 3897 

Sheep (wool only) » 175 

Hogs ' • • • 300 

Chickens (eggs) ' 150 

Total liA^e-stock and poultry . . . S 625 

Bank props 275, 

Outside labor )> 150 

Total miscellaneous . . . — — $ 4^5 

Total gross income ... $ 6832 

Expense, 

Rent ‘ • , S ' I 200 . 

Interest on investment : live ' stock' (owner's : ' 
valuation).; . . . , . * - • ■ 2 260 

Equipment (owner's valuation); . , 3 5 ^'^ 

■■■■.Total:- 5; ■760';; :,■,,•■ 
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At 5 % $ 288 

I^abour » 1 084 

Manure . . ... . » 225 

Commercial fertilizers . >> 370 

Five per cent depreciation on machinery . » 175 

Repairs on machinery i’ 160 

Taxes • 40 

Seeds * 70 

Insurance. » 5 

Total expense . . . .1 3517 

Net returns from the farm ...S3 315 

6 832 


No household account is kept, so that the surplus over the cost 
of living is not obtainable. The tenant considers his time worth 
$8 per day. 

This would amount to a salary of $2 500 per year and would 
still leave him a confortable balance of $875 for a sinking fund. 

The splendid success achieved on this farm is, as is nearly 
always the case, largely attribuable to the personality of the man. 

If we were to measure his success on a percentage basis we 
would make it: 


Individuality of the manager . . . 75% 

Advantageous location of farm rs % 

band. 10 % 


Ebus, T. W. A Study of Farm Equipment in Ohio. — Ohio Agric. 

Exp. Station ’. Bulletin 227, pp. 203-253. Wooster, Ohio, igii. 

This Bulletin presents tlie results of a study of farm equip- 
ment under the joint auspices of the Office of Farm Management 
of the 13 . S. Department of Agriculture and the department of 
cooperation of the Ohio Agricultural Experiment Station on a number 
of Ohio farms, where conditions were unusually favorable for obtain- 
ing information as to the proper relationship between investments 
in land, improvements, live stock, machinery, tools and other farm 
equipment. 

Considerable data and a number of tables are presented il- 
lustrating the distribution of investments and showing the approxi- 
mate cost and value of many items which serve to illustrate by 
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coEcrete. exaiii|}les many of the factors to be taken into consider- 
ation ill equipping farms. ' ' , 

Other tables show the average, area and tlie volume of space 
devoted to' live-stock enterprises, and the storage of products, ,:ma- 
diinery etc. in buildings, and the cost, value, and number of rods 
of f nciiig per acre on each of 21 successful farms. 

As: to distribution of acreage by entreprises it is shown for the 
group of ,21 farms, with an average size of 165.88 acres that 'each 
has an average of 5.51 acres included in lots, lanes, waste spots, 
public roads, and other lands beloging to the farm which can not 
be properly charged to any other enterprise or group of enter-, 
prises; 2.04 aci'es in dooryard, family garden, and orchard, when 
not grown as a commercial proposition ; 0.08 acres in tenant yards; 
gardens, etc.; 46.5 acres in lots, pastures, and fields devoted exclu- 
sively to live stock; 85,71 acres in 'tilled and mowed fields; 2.98 
acres in permanent groves maintained largely for the production of 
maple sugar or syrup; 1.95 acres in fruit orchards largely commer- 
cial in their nature; and 21. ii acres in woodland. " The mean ave- 
rage in crops is shown to be 52.8 per cent. 

The first cost of equipping an average farm in Ohio is approxi- 
mately as follows : 


hand 165 acres at $ 46.25 (average) per 

acre . . $ 7 676.42 

Farm buildings $2700.— 

Household buildings $ 2 500. — 

Fences $ 763-74 

Drainage ................ $ 366.43 

Water supply . , . , ... 225.— 

Work animals . . . . . . . . . V . ' . , . $ 640.71 
Colts and driving horses , . .... $ 250.95 

Cattle ............... ...v* I, 582.26 

Sheep ' . . . . ' . $ 201.05 

■Swine . ' $ 15S.34 

Poultry $ 52,60 

Bees . '■ $ 3*23 

Harness 

Machinery . , . . d , C.',. $ 1125.48 

Minor ,a.rticles . . . .. . $ 200.00 

Produce, supplies' etc. $ 631.93 


Total . . . 118209.19 


■/Of ''course, this.mppHes only to farms equipped outright with 

.iiew,;buildings,, fences '.and mach^neryv^^'■■^■.::■'^ 7 ■:d:^^^^^ 
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The average cost per acre per year of machinery, which is 
represented by ^ the sum of depreciation, repairs, and/ interest, is 
shown to be as' follows. 


Walking plough $ 0.072 

Riding or gang plough . , . . 0.183 

Spike harrow 0.0x9 

Spring harrow ........ 0.027 

Disk harrow. 0.049 

Roller. 0.020 

Flanker or drag 0.008 

Weeder 0.033 

Corn planter. 0.081 

Horse cultivator 0.043 

2-or 3-horse cultivator ..... 0.041 

Corn binder 0.369 

« Corn shocker » ....... 0.842 

Grain binder . . . . . . ... 0.264 

Grain drill . . . . . . . ... 0.130 

Hay loader . . . . .... . , 0.248 

Mowing machine. . . . . ... 0.X05 

Hayrake ........... 0.035 

Tedder 0.164 


5ii ^ PuGSLEY, C. W. Cost of Growing Crops in Nebraska, (Nebraska Sta. 

BulL 122, pp. 3-12). E. S. ,i?., VoL XXV, No. 7, pp. 690. 
Washington, 1911. 

■ , The data reported in this Bulletin were secured by correspon- 
dence with a large number of ' farmers in various' parts of the 
State and are given as an indication of the cost of production of 
the most common farm, crops -on an average Nebraska general 
purpose .farm. : 

The following table summarizes data as to ■■ the ■ average cost 
of .growing com, wheat, oats, wild hay, clover, and alfalfa, includ- 
,ing interest and taxes and .the' time for men and teams' while, in 
the field, but not including marketing. 


United 
Slates : 
Nebraska 
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Average cost of producing various field crops in Nebraska. 


Kind of Crop Yield per Cost per Cc^t per bushel 

acre acre (i) or per ton (i) 

Com 39-30 biish.(i) $ 11.63 I* 0.296 

Wheat 22.20 )) » 1 1. 19 » 0.549 

Oats 35.00 » » 11.39 » 0.325 

Wild liay 1.25 tons » 6.72 » 5*370 

Clover 2.04 » » 8.54 w 4.180 

Alfalfa 3.33 )) )) 10.33 « 3.100 


The two greatest factors influencing the cost per bushel or per 
ton were the price of land and the yield per acre. At the average 
market prices the most profitable crops considered were wheat, 
corn and alfalfa. 

Fraser, W. J. To simplify Methods of determining the Profit or 
' Loss of Milk Cows on the Farm. — IL S. DepL of Agric:, Far- 
mers' Bulletin No, 46^. Experiment Station Work, LXVI, pp. 1-24. 

Washington, 1911. 

In order to simplify methods of determining the value of in- 
dividual cows, W. J. Fraser, of the Illinois vStation, has prepared 
a table which is based on the findings of the department of dairy 
husbandry at that Station for the past 15 years. By* means of 
this table, and knowing the annual milk yield, the profit or loss of 
any cow can be easily estimated. 

Economic conditions are not the same in different parts of the 
United States and while the figures given apply especially to the 
Central West, the same should be found applicable ' to ■ the 'entire 
eountrjo ' In tlie eastern part of the United States feed is^ higher' 
but the .value ■ of the product is also greater, while in the West the 
cost of keep will ..be less than, in Illinois but the receipts for the' 
product .will alsO' be less. ' 

The price for the product is considered at the market value , of 
butter fat at the creamery,' and this price should be obtained l:>y 
any 'dairyman 'in the State, no matter what his location. 

The production per cow is the ',, average - for six years — the^ 
length of time cows are milked in most herds. 


(i)' The. United.. 'States 'doHar pence ; U, S. bushel = 0.9692 im- 

perial bushel; ton =« 2000 lbs. $i pet -U. S. .bn.' « zi per Imp, bu^; $x per 
'Short , ton," w 4s 7 '^'4 per, long ton. {Ed.), 
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The value.of .the cows producin.g the differeiit yields is estimated 
as nearly as possible at their actual market price. ' Cows producing 
2 000 pounds '.of milk are ' valued , at $ 30 and tlieir value increases 
$ 5 for every additional i 000 pounds 'produced up to 6 000 pounds, 
above tliis $ 10 for ' every i 000 pounds increase in production. 

The value of cows, when disposed of is estimated at S ' 30 for 
cows producing 2 000 pounds of milk, and this price decreases to 
$ 25 for cows giving 5' 000 pounds of milk and above. . 

The amount of skim milk is figured as 85 per cent of the whole 
milk. 

Skim milk is valued at 20 ■ cents per hundred pounds, since the 
best, data show that it requires an average of 5^ pounds of skim 
milk to equal i pound of grain in pork, production. '■ 

Calves from cows producing less than 5 000 pounds of milk 
atfiiually . ate considered at veal prices only and are valued' at $ 3 
when 5 days old, when The milk of the dam is fit for use. , From 
cows producing more than 5 000 pounds of milk annually the value 
of the', heifer calves increases more rapidly, as the dams are more 
efficient producers. Bull calves are not considered of value except 
for veal, unless they . are from cows producing an average of 10 000 
pounds of milk . annually, .in w.hich., Case-: their value is placed. at $ 16, 
.and this value increases at ' tlie-' same rate as the heifers, from 
higher producing. dams. ' 

The manure is figured at ii. tons per head for cows producing 
8 000 pounds of milk. On the 20 acre farm at the IJnivers ty last 
year cows which were kept in the barn during the winter and in a 
dry lot during the summer produced 13 tons of manure per cow. 
The average value is comsidered , at $ 1.50 per ton. 

At, the Illinois Agricultural Experiment Station, on a. three year 
rotation of corn, oats, and' clover, manure has' increased .the cro'p 
yield $ i;6o for each ton of manure used, figuring the' market' value 
,of the crops,, for the first tiaree years after it is applied. No con- 
sideration 'is taken of the increased production from the effects of 
the manure after the first three years. 

' At. the Ohio Experiment Station the value of the crop ■ yields 
has been increased $'2.34 for each ton of manure used. From the 
figures above stated, $ 1.30 .a ton is a conservative value on cow 
manure which has been well cared for. Cows which produce less 
than 8000 pounds of milk will produce, on the average, less than 
II tons of manure. The value of .manure is lowered' 50 cents per 
cow for every 1 000' pounds. decrease in ■ production of" milk below 
8.000 pounds, and raised 50 cents, per i ooo' .pounds " increase in 
production above 8000 pounds. 



RURAI, ECONOHICS 


799 


The labor per cow at the dairy, of the , University of Illinois 
has amounted to $ 22, where the cows were stabled continuously 
throughout the year. This is more, .decidedly, than it will cost 
under the ordinary farmer’s conditions ; hence $ 20 is taken as a 
basis for, labor on cows producing 8 000 pounds of milk annually* 

The , labor for cows producing less than 8 000 pounds of milk 
will not be materially less, as feeding, watering, cleaning stables, 
and caring for the individual cows will be practically the same, re- 
gardless of their production. The labor is reduced only 50 cents 
for every i 000 pounds decrease in milk production below 8 000 
pounds, making a minimum cost on a cow producing 2 000 pounds 
of milk $ 17. 

With increased production, only a small amount of extra labor 
is required in caring for the cows and $ i is added to the cost of 
labor for each i 000 pounds increase in yield. 

The average barn for a herd of 40 cows is worth $ 2 000, or 
$ 50 per cow. The interest on this per cow would ampunt to 
$ 2.50 a yehr, and ta.x;es, insurance, repairs, and depreciation will 
amount to $ 1.50 a year, making a total cost per cow for buildings 
and their maintenance of $ 4 a year. 

The total annual expense of keeping a good pure-bred sire, 
including feed, care, and depreciation, is $ 75. In a herd of 40 
cows I 2 per cow must be allowed annually to have each calf sired 
by a pure bred. vSpra3dng materials, medicine and veterinary ser- 
vice are estimated at 10 cents per 1000 pounds of milk produced. 
An allowance of 5 cents per i 000 pounds of milk produced is made 
for dairy utensils, since , the cost of these will depend somewhat 
upon the amount of milk handled. 

To obtain the final results of profit or loss per cow, the milk, 
to be as near the: average for all breeds' as possible, is considered 
to contain 4 % butter fat, which is the average of the i 200 cows 
tested by the Illinois Experiment Station. In applying the table 
to a herd, ' computations for each individual cow must be made^ 
depending upon the total amount of butter fat in her milk. 

The value ' of the butter fat is .based upon the Elgin' prices for 
butter during, the' years 1907 and 1908 which averaged slightly 
above 27 cents per lb. The overrun, which is the, amount .of butter 
made above the amount of butter fat, is allowed for the expense 
'Of making the butter. 

The cost of feed pet cow is based on the prices of feed for the 
past two years, which is decidedly higher than formerly. The cost 
of feed is raised. $ 2.' for each 1000 pounds increase in production 
■of'., milk.. ,' 

H' 
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'. This inciease is based ' :Upon a large ntimber' of yearly records 
kept at the' University of Illinois where an accurate account is kept, 
of all feed ' consumed and milk and butter fat ' produced for , the 
entire year, on cows that vary in production from 2000 to '15 000 
pounds of milk annually. The table may safely be used ' as an 
index to profits; the ; figures are based ilp on definite data worked 
out at the experiment station, but the results will fluctuate slightly, 
according to the^ way the- herds are fed. The price of feed varies 
in different years, but as a rule the price of the product varies 
with the feed, so that this fluctuation is small. 

When a dairyman uses this table, the question is not whether 
the results obtained are absolutely correct to a few cents, as it 
makes no special difference to a farmer whether a cow brought in 
a profit of $ 10 or $10.50, but it does make an enormous diffe- 
rence whether she lost him $ 5 or made him $ 20, as may be easily 
done by ordinary cows producing within the range of many cows 
in the average herd. 
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INDUSTRIES DEPENDING ON ANIMAL PRODUCTS 


Marcas, L. M. and Huyge, M. C. Alterations in Milk after 
Milking. (Alterations du Lait posterieures k la Traite). — L’ln- 
dustrie Laitiere, 370 Annee, No. 3, pp. 40-42. Paris, 21 Janvier 
igi2. 

In order to determine the frequency of the presence of ammonia 
in commercial milk, the writers examined 38 samples of milk, taken 
from different Belgiaq towns. In ii samples no trace of ammonia 
was found ; in 8 the reaction was weak, in 10 it was strong, and 
in 9 it was very strong. The chemical analysis of these samples 
showed that non -watered milk may contain ammonia, as well as 
watered. 

Further, forty samples of milk taken from healthy cows, with 
every attention paid to cleahliness, showed not the least trace of 
ammonia, even when spontaneous coagulation set in. 

The presence of ammonia in pure, i.e., non-watered, , milk, 
may be attributed to two causes : 

1. Improper conditions of milking, such as bring about con- 

tamination by ammonia-producing organisms. In this case the milk 
only shows an ammoniacal reaction after being kept for a certain 
time. The ammonia is produced by the organisms decomposing 
the albumen, and hence the reaction increases with the age of the 
milk. ^ ^ a ’ I A 

2. If milk just obtained contains ammonia, the reason must 
be sought in the absorption by the nulk of - the amSbhiaS&^^^^t^ 
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atmosphere of the stall. This happens especially in the morning 
through insufficient ventilation during the night. In a stall of 
506 cub. ih. (17870 cub. ft.), containing 15 animals, the writers 
found on an average 340 mgm. of ammonia per cub. metre, although 
the stall was well ventilated night and day. Here the fresh milk 
gave no ammoniacal reaction, but after 15 minutes it showed a 
slight, and after 45 minutes a strong reaction. The milk should 
therefore be removed from the stall immediately after milking. 


TitDMANNS, Dr. F. Rapid Preliminary Test of Milk for Water 
Adulteration (Schnell auszufiihrende Vorpriifung der Milch auf 
Wasserzusatz). — Molkerei-Zeiitmg, Berlin. 22. Jahrgang, No. 4, 
pp. 39-40. Berlin, 27. Januar 1912. 

The Author, during his work in the Municipal Hygienic Insti- 
tute at Frankfort-on-Main, has found a simple method, which, by 
the use of nitric acid, indicates with fair reliability any addition of 
water to the milk. He prepares a diphenylamin reagent in the 
following way : 0.085 of diphenylamin are placed in a measuring 
jar of 500 cc. capacity, and I90 cc. of diluted sulphuric acid (i; 3) 
poured onto it; to this, concentrated sulphuric acid (S. G. 1.84) is 
added, and the whole is diaken ; heating follows, and the diphenyl- 
amin dissolves. 

The tube is then filled almost to the mark (500 cc.) with con- 
centrated sulphuric acid and allowed to cool. After cooling, it is 
made up to 500 cc. with more sulphuric acid, the whole thoroughly 
mixed and preserved in a well stoppered bottle. The preparation will 
keep almost indefinitely. For its manufacture, sulphuric acid free 
from nitric acid (prepared on the catalytic method) must be used, and 
distilled water free from nitric acid must be employed ; this water 
can be prepared by adding a little caustic soda solution before 
distilling. 

The milk test is carried out as follows ; 5 cc, of milk are put 
into an agitating flask, and 15-20 cc. of diphenylamin reagent poured 
on ; the whole is well shaken, and the resulting tint observed. 

The following list indicates the different colour reactions taking 
place with different contents of nitric acid. 
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Contents of nitriC acid 
per litre oi‘ milk 

Colour of Mixture. 

Noii-iiitric ttiilk , . , . 

Wilitisli turbid immediately after shaking up, pink 
to yeliow*red in 3 - 5 minutes. 

i"2 m^m. 

;No dearly perceptible difference as compared with 
milk free from nitric acid. 

3 mgtri , . * 

I - 2 minutes after shaking up, a distinct green 
tint which passes into a pale yellowish green 
to yellow within 5 minutes. 

4 ingiii. 

Very soon after shaking up, a green colour ap- 
pears, reaching its maximum in about 3 min- 
utes, but already exhibiting a shade of yellow. 
This shade becomes gradually more distinct. 

5-10-20 mgin. ■ 

Immediate and continually growing green colour; 
strongly fluorescent, with bluish tint in case 
of large contents of nitric acid. 


The reaction is a genuine diphenylamin one according to the 
Author. He considers his method extremely well adapte d for preli- 
minary test of milk for rapidly sorting difereM suspicious specimens, 
and he thinks that the Police, Dairies and other institutions may 
advantageously employ this simple test with a view to subsequently 
subjecting the milk found suspect to a more thorough examination 
in a laboratory. 

It cannot be gainsaid that very small quantities (i-2mgm.) of 
nitric acid in the milk give no distinct reaction, because so small 
a quantity -may have resulted merely from the rinsing of the 
vessels. On the other hand it need not be apprehended that the 
water used for adulteration contains too little nitric acid. When 
water is added to milk it is mostly well water in country places, 
and this water is almost always very rich in nitric acid. 


INDUSTRIES DEPENDING ON PE ANT PRODUCTS. 

Cdventry, B. The Present Position of the Indian Sugar Industry with 
some Suggestions for its Improvement. — The International 
Sugar Journal, No. 157; pp. 30-3i.^Manchester, 

: :;:The. continual: increase’ . in ' the.; 
importedduto India at . -a low price, .:h!as"caiised:':: :a;::!pmilht^ 


S67 


British Ind^ 
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the area under sugar-cane and in the number of factories and 
refineries in the principal sugar-producing districts. 

The amount of sugar imported, which never rose above 
79 638 tons in tlie five years previous to 1889, now reaches 700 000 
tons per annum. 

The attention of the Government has been called to this matter, 
and the gravity of the situation was pointed out at the Agricul- 
tural Congress at Allahabad. A Congress is being held at Pusa, for 
the purpose of considering the situation and its improvement. Tlie 
question is one of especial interest to the United Provinces, where 
half the sugar-cane grown in India is cultivated ; the other Provinces 
can replace sugar by different crops. 

The problem of sugar production in India is one of much 
complexity. While in other countries, the sugar producers aim at 
obtaining tire maximum amount of sucrose (white crystallizable 
sugar), in India, on the contrary, the chief industry is the pro- 
duction of “ Gur ”, a mixture of crystallizable and uucrystallizable 
sugar. 

The defects which exist in the Indian sugar industry are due 
to wrong and wasteful methods in manufacture, and to imperfect 
cultivation. 

Among the defects in manufacture (mechanical) may be men- 
tioned, in extraction due to low efficiency of the mills, imperfect 
methods of concentration, and wasteful and antiquated means of 
separating the molasses from the sugar. 

While in other countries the usual crop is 30-40 tons of stripped 
cane per acre, in India 15 tons per acre is considered a good yield. 

It has been recommended that a breeding station should be 
set up, preferably at Madras, which is the most favourable locality 
for the raising of new varieties from seed. 

Composition of the Wines of Chile, (i) (Uos Vinos en la Esposidon 
Nadonal de Agricultuia, $antiago, 1910. I^e acidez Wol4til en 
- los vinos). — Boletin de la Bstacidn enoldgicu da Chile, No. 6, 

PP- 9"23 : 24-31. Santiago de Chile, igir. 

On the occasion of the National Exhibition of Agriculture and 
Industry, which took place at Santiago at the end of 1910, the 


(i) For tether informaticai on this subject see: Gaston C&nu Conlri- 
bucion al $studio de los vinos chUmos, Boletin de la Estacidn enoMgica de 
Chile, pp. 3-59. Santiago de Chile, igxo; Estudios sobre los fnostos, 1910; 
«. pp. 65-104. (jE*). 
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oenological station of that town made a collection of all the wines 
on view. Of these the best were analysed. The figures obtained were 
arranged in tables, and the wines of each district grouped 
together. 

As a rule the alcohol percentage of the wines analysed varied 
from 10.5 to 12 degrees, and high grade white wines with a large 
percentage of alcohol and well balanced ingredients are chiefly pro- 
duced in the Department of Maipo. In many of the samples the 
ratio of alcohol to dry extract exceeded the maximum figures 
laid down by Ganthier (4.6 for red wines, and 6.5 for white wines); 
and this applies specially to the wines of the Dontue district. 

The total acidity is low, and often does not reach 4 gr. per 
litre (4 per 1000). The wines of the Dontue district are also noted 
for the small quantity of fixed acids that they contain. 

As a rule the wines have proved themselves wholesome, the 
maximum quantity of volatile acid in the dry wines being found 
not to exceed 1.86; while 40% of the wines conlnined of volatile 
acid less than i gr. per litre, and 74% contained less than 1.25. 

It has been noticed that the volatile acid of new Chilian wines 
averages, three months after the vintage, from 0.50 to 0.60 gr. 
per litre. 

The ash is usually normal in quantity. The wines of 1911 
were in comparison with those of the two preceding years, richer 
in potassium sulphate, a fact which shows that the practice of 
treating the must with sulphurous acid and with calcium sulphfite 
is considerably extending. 

In 84% of the wines the alcohol plus the acidity exceeds 
14.5 — which proves the quality of the product. 

Paris, G. Grape Pips (i). (I Vinacoioli).— - Xe Stazioni Sperimn- 

tdi Agrarie liaUcme, Yol. XDIV, fasc. 8-9, pp. 669-727. Mo- 
dena, 1911. , ^ ^ ^ 

The revival of the industry of extracting oil from grape pips 
(an industry which is beginning to spread in Venetia and Apulia 
where it yields the best economic results) has given a more practical 
value to researches capable of simplifying the process. 

A secondary industry has sprung into being by which the 
residues of wine-making can be turned to account. 


(i) See also: B. June igir^ Jhly 

OWAVl-MAKESCAnCHi; I residm della vinifkaxiom, Casale, 1901. ■. 
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Grape pips which have hitherto been regarded from ' the point 
of' view of vine reproduction^ and the inanufacttire of tannin, are 
now considered as the source of an oily matter, the extraction of 
which' does not make the residue unfit for fodder, fuel or even 
manure. 

' This secondary product can therefore be completely utilised 
and all that is of agricultural value can be extracted. 

To realize the importance of this industry, it should be remem- 
bered that the fresh residuum of pressed grapes contains 15-20 % 
of pips. 

Each hectolitre of wine represents about 16 kg. {i.e, 16 %) of 
dry exhausted residuum capable of yielding 2.5 kg. (2.5 %) of 
grape pips. 

Taking as a basis the average wine-production in Italy, from 
60 million hi. (1320 million gals.) of wine, about 180 000 qls. (17712 
tons) of oil might be produced, reckoning the amount of oil which 
corresponds to one hectolitre of wine at 300 gm, (= 0.3 %), 

At the present time, when the need for fatty matters increases 
daily and still more the tendency to the utilization of by-products, 
such figures should not be neglected. 

The articles by Gapetti and Marre give interesting iiiforma* 
tion concerning the technique of the extraction of oil from grape- 
pips: Ottavi and Marescalchi also, so long ago as 1901, devoted to 
this subject some pages of their hand-book dealing with the Re- 
sidues of Wine-Making " (/ residui della vinificazione). The writer 
has now brought out a monograph dealing in an exhaustive maimer 
with the technique and chemical side of the matter and treating 
from a chemical standpoint the nature of the fatty matters extracted, 
that of the ash of the grape pips, the carbohydrates, and the 
tannic and proteinic substances. 

The results give the most complete information concerning the 
structure of the pips. 

The following are the,,, , data resulting from analyses made by 
the Author of numerous samples of air-dried grape-pips: 


WeigUt " ''.,feushel : ■' ^ ' : ■# ' . 


384 lb. 

Water'' . 

8,99 — 


Crude. fat . 

"13*73' ■- 


Saccliarifiable carbohydrates calculated 
,' as starch' . ' . ,. , . . ' 

■ 9.37.-- 

I, I *66 

Crude ash . ,■.■■■ . 

, 2.51 

,3.72. » 


Cmde protein . . ■. ■ 9.83 - 11.26 )> 
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Grape-pip oil is already much used in soap-making; it can be 
employed as a lubricant, an illuminant and, after careful purifying, 
for table purposes. 

The technique of its extraction is that used in the case of all 
similar oils. 

The oil is obtained according to the economic condition ob- 
taining, either by crushing and pressure, or by the action of sol- 
vents. When purified and clarified, it is dark yellow and without 
smell. It becomes rancid on exposure to air, but if well kept this 
alteration does not take place so easily as is supposed. 

From its iodine index it belongs to the drying oils. 

Its constants are as follows: 


Specific gravity at I5‘>C 0.9502 

Acidity 16.8 

Saponification value . 179.8 

Iodine » 96.00 

Acetyl » 14.3.1 


Grape-pip oil before refining is worth 60 fr. per ql. (23s per 
cwt.) and after refining 80 fr. (31s percwt.). 

If mechanical extraction yields a better product and is prefer- 
able for the reasons given later, the method of extraction by 
means of solvents has great advantages also, which perhaps render 
it preferable. Some of these are the greater amount of the product 
(which however cannot be used in soap-making), a larger yield of 
oil by the grape-pips which have been distilled than by those 
that have not been submitted to this process ; and lastly the pos- 
sibility of selling with advantage the remaining pips to large factories 
which centralize this industry. 

The oil-factories which treat the olive pomace with solvents buy 
dried grape-pips at 3 fr. per ql. (24s a ton.). 

As solvents, the following substances are used ’. carbon disul- 
phide, benzine and carbon tetrachloride; the lalter has the advan- 
tage, among others, of not being inflammable and of leaving oil 
cake, which can be given to cattle without harmful results. 

The technique of the extraction of this oil is that used in the 
ease of other oleaginous seeds. 

The cakes of grapepips, which have undergone mechanical 
extraction, or been submitted to the action of benzine or tetrachlo- 
ride. can well be used as a feed, especially if treated with molasses, 
or with the addition of other more concentrated nutritive substances. 
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■ 111 order to obtain a feed with albumiiiokl ratio of i : 6 suitable 

for draught cattle and milch cows, it is sufficient to add to each 
part,, by weight of grape-pip oil cake 0.65 part of brain With 
molasses feeds, the writer obtained excellent results by the addition 
of ' 50 parts ' of molasses to 100 parts of crushed cake. This gives 
a feed, which, from its low cost,' aiid its well-balanced nutritive 
constituents,' would be very useful for, draught or fatting cattle. 

As a rule, ■ cakes of grape pips are used as fuel, especially those 
which result from carbon disulphide extraction. 

■ Their calorific power exceeds 4450 calories, approaching more 
neatly that of lignite than of peat. 

Finally, the ash, of which the average proportion is 3 %, as 
we have seen, is sold at 2 fi*. 50 per quintal (20s a ton.) and is 
generally used in soap factories. 

It also makes an excellent manure, since the chief components 
of 100 parts of crude ash are ; 


bime 28.67 

Phosphorus pentoxide 22.93 

Potash 21.52 


Thus the by-product of wme-mahing is almost completely uti- 
lized and, for this reason, has a great economic importance. 


m Hqepfner, P. The Future Importance of Lupin Cultivation on 
Light Soils in Conneetion with the Manufacture of Lupin 
■ Flakes. (Die kunftige Bedeutung des Tupinenbaues auf leichtem 
bei Herstellung von Dupinenflocken). — lUustriefk Land^ 
wirtschafUiche Zeitung, 32* Jahrgang, No. 6, pp. 38-39. Berlin, 
2Gv Januar, 1912; ■ . ' . , 

I^upin ^ a fodder plajit ;acqiii3:^s constantly growiag import- 
aace -with the manufactnte of its grains into Inpin iaies. 

Germany An appliance is now constructed having for its object the manu- 

facture of lupin flakes on a lajrge scale. The raw lupin grains 
axe put into a box A and from here are conveyed by an elevator 
B into the eliminatbr C where they are disembittered ; this elimi- 
nator has three divisions, I fl III. flJach division has a water 

inlet and outflow tube aa and bb. In the bottom of each division 
a hole is also provided fof discharging the lupins; this hole can 
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be closed by a slide, c. In each, division of the eliminator an inspec- 
tioii glass is fitted for checking purposes. The lupins are trans-, 
ported into division I and, remain here for 24 hours, after which 
they pass into division II and then, after another stay of 24 hours 
here, enter division III ; from the latter, a day later, they are,' 
transferred to the box D. Each division of the eliminator is filled 
with water when the lupins ^^re inside ; the water can be renewed 
as often as required ; it should not be too warm because otherwise 
nutritious material is extracted. Before the lupins are discharged 
into the next division the water should be run off. The empty 
divisions are immediately refilled with lupins, so that from the 
fourth day onwards division III can be emptied every day. The 
lupins, after passing tliroiigh the eliminator enter a box D and 
are from here conveyed by an elevator E into the Henze steamer 
F where they are steamed. It is as well to put some potatoes into 
the steamer at the same time; the lupins can then more easily 
be made into flakes; 100 kilogrammes of potatoes and 500 kilo- 
grammes of lupins should be the most suitable ratio. 

The steamed lupins pass into the dryer G, where they are 
worked up into flakes. The finished flakes are carried by a conveyor 
worm into a box H. 

Eupin flakes contain about 36 % of digestible protein, 3.2 % 
of fat, 28-29 % of carbohydrates, 15,5 % of crude fibre and in addi- 
tion about II % of water and a small percentage of ash. They 
can be used as horse and cattle fodder but are best mixed with 
other concentrated food ; at the beginning the ratio should not be 
too high until the animals have got used to the fodder. Lupin 
flakes may also be advantageously employed as fish food. 
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GENERAL INFORMATION 


STATIONS FOR PLANT PATHOLOGY AND AGRI- 
CULTURAL ENTOMOLOGY. 


Veemoesen. The Plant and Seed Fumigation Station at Colombo, 671 
Ceylon. (La station de fumigation des Plantes et des Graines, 
de Colombo, Ceylan). — Bulletin agricole iu Congo Beige, vol. II, 

No. 4, pp. 718-722, fig. 333-335. Bruxelles, Decembre 1911. 

This Station was created with the object of preventing the 
importation into Ceylon of insects and fungi which might cause 
damage to the plantations in the island. 

The Governor is vested with the power to enact all necessary Ceylon 
measures. Consequently it is prohibited to import into the island 
the seeds and plants specified below through other ports than Co- 
lombo, and they will be subjected to immediate fumigation : tea 
seeds from India, cotton seeds, bulbs, roots and living plants of every 
description (exc^t pulse intended for consumption), oranges and 
generally all dtrus fruits. 

On arrival of the goods at the port, the consignee is bound to 
declare the nature of the contents of the packages. 

The Station, which is very simple in construction and is situate 
near the Custom house, insists Of three romns. The first is used 
as an office, the second is “ the large fumigation room ”, commun- 
icating with the outside through an airtight door, and the third 
is “ the small fumigation room ”, h^ the sh>e of 4he last named. 
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Wooden frames support a number of drawers intended to receive 
the material to be disinfected ; the number of these drawers can 
be increased in case of need. 

The two rooms together suffice to disinfect 4100 kg. (80 cwt.) 
of tea seed in one operation. 

An airtight barrel of a capacity of about 150 litres (5.3 cub. ft.) 
is used for treating small quantities of seed. 

Tea seeds are treated with formol ; other seeds and plants gener- 
ally are fumigated with hydrocyanic acid, according to the formal 
instructions which are posted up inside the Station. 

The disinfecting operations are gratuitous, and are carried out 
by a single officer of the Custom house staff, who likewise keeps 
the registers of the plants and seeds entering and leaving the 
Station. 


DISEASES NOT DUE TO PARASITES 
AND OF UNKNOWN ORIGIN. 


S 72 Pantaneew, E. The Vine Roneet. (1) (Beitrage zur Kenntnis der 
Roncetkrankheit oder Krautern der Rebe). — Zdtsdkrift f&r 
Pflanzenkrankheiien, 'KXl Bd., Heft 2, S. 1-38, 29 Eig. Stutt- 
gart, 20 Januar 1912. 

After a historical summary of our present knowledge of this 
still ill-defined disease of the vine, the Author gives the result of 
ins own morphological, anatomical and physiological enquiries di- 
rected to eluddating the true nature of the roneet. The last series 
of enquiries renders it evident that in the diseased plants serious 
disturbances of the assimilative activity of the green parts and 
rnetabolism takes place, which leads to the accumulation in the 
wood of the abnormal reserves formed. The abnormal compodtion 
of the ash and the derangements noted in the movement of the 
sap point to abnormal activity of the roots of the vines attacked 
■ by roneet. .v:. 


(i) See B. June 1911, No. 1883. {Ed.). 
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RiviiiRE, Gustave and , Baiehachb, Gabrip:t. Kemedial Measures 
against Chlorosis in Fruit Trees, (i). (Baltitte contre la cMorose 
des arbies fmitiers). ■ — Journal de la SocUte nationale d' Horti- 
culture de France, 4® setie, tome XII, pp., 649-653. Paris, De- 
crembre 1911, 

The Authors have undertaken a series of experiments on, treat- 
ment of chlorosis , in fruit trees. For this purpose, instead of using, 
as hitherto, powdered ferrous sulphate introduced in big doses into 
a cavity made in the bottom of the trunk or the large branches 
of the chlorotic trees, they made use of citro-ammoniacal pyrophos- 
phate of iron in a solution of a strength of 0.050 gr. per litre 
(= 005 %). 

The Authors proceeded as follows in their experiments ; In 
the trunk, about 4 in. below the fork they hollowed out a cylin- 
drical cavity horizontally as far as the pith, and closed it with a 
piece of cork through which passed a narrow glass tube. This tube, 
at first horizontal, is bent upwards, and its terminal part is so 
shaped as to serve both as a reservoir and as a funnel for the 
experimental liquid. When the apparatus is full and ready to work, , 
the liquid column reaches a height of about 3 ft. 

The trees subjected to experiment were pears of the varieties 
't Doyenne de juillet Passe-Crassane '' Beurre Hardy 
Beurre Damanlis '' and “ Doyenne de Comice 

The fairly satisfactory results obtained led the Authors to the 
conclusion that citro-ammoniacal pyrophosphate of iron used under 
the conditions set out does not form any precipitate with tannins, 
readily diffuses through the ligneous tissue and is consequently one 
of the salts of iron to be preferred for effectively dealing with 
chlorosis in fruit trees. 
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BACTERIAL AND FUNGOID DIvSE AS ES 


FUNGOID DISEASES. 


CoLDiNGE, Waeter E. Root and Stem Rot [HJiizoctonia violacea 

Tui.). — Second RepoH on Economic Biology, pp. 46-47. Bir- 
mingham, igi2. 

In June last (191X) a serious outbreak of this disease on upwards 
of ninety acres of potatoes was inspected in Staffordshire. 

The disease is due to a fungus that appears under many forms 
and names, and attacks a great variety of plants, e. g. potatoes, 
asparagus, beet, bean, carrot, cabbage, cauliflower, clover, lettuce, 
lucerne, mangels, radish, pea, tomato and a variety of bulbous 
plants and weeds ; it does not touch cereals. 

Although the mycelium behaves in a slightly different manner, 
and presents a modified appearance when growing on different 
hosts, infection experiments have proved that it in every case be- 
longed to one and the same species. 

The fungus lives in the soil, but, so far as is known at present, 
it never fruits; it is spread and propagated by the formation of 
little concentrated masses of mycelium. These may be very small 
and attached to the surface of the tuber, or they may be as large 
as a pear and remain in the soil, free from the roots, and serve 
as centres of future infection. 

In some cases, little injury is done to the potatoes, in others 
the stems and tubers rot and very serious losses ensue. Usually the 
disease spreads over a wider area each year. 

There are some points in connection with the life-history and 
habits of these fungi which at once point to a remedy, : 

1. They are unable to develop excepting in the presence of 
an acid. 

2. They flourish best in sour, badly drained, and poorly aer- 
ated soils. 
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3. As the fungus makes use of weeds as food, v^^hen a cereal 
crop is on the land, ' it is advisable to keep these down. 

4. All diseased haulms or tubers should be burnt. 

5. liberal applications of ground unslaked lime will destroy 
the fungus and sweeten the soil 

6. The cessation of all acid manures is advisable. 

7. All purchased seed should be obtained from dry, elevated 
districts and should be carefully examined to see that it is, free 
from the small sclerotia or concentrated masses of mycelium. 

'Fo:iSx, Et. Mote on the Modes of Hibernation of the ¥me OMium. 
(i). (Notes sur les modes d'hibernation de TOidium de la 
Vigne). — Le Progr^s agrioole et viticole, 33® annee, No. 2, 
pp. 47-51. Montpellier, 14 Janvier 1912. 

The Author mentions that as it is almost proved that the 
oidiiim of the vine has lived for a long time in Europe in the 
absence oi ptxiXh^Qm {Uncinula necator), and that in certain coun- 
tries it is still maintained under these primitive conditions, the 
oidium itself must possess other forms of hibernation than . the 
perithecia. . 

The,' Author adds that in the buds of the vine he found neither 
the mycelium of tJ. necator, which, according to Viala, Woitmann, 
Istvanffi and Ravaz, ensures the perpetuation of the parasite, nor 
the conidia fixed in the angles of the August shoots, which, accor- 
ding, to De Bary and Viala, play the, same, part as the mycelium. 

On the basis of his own mvestigations the Author concludes 
that the ciuestion of the modes ; of hibernation of the vine ■ oidium 
still remains very obscure. 

ARmxTD.,, (x, .and Eotx,,, the: Fom. O'f the Oafe , Mildew , in 

France* (vSur la forme' de TOidium du Ch§ne. ,' en ' France).,/^' 
Comfte^ fmdus^ hebdomadaires-. des sSances de I'Academie. ies 
Sciences^ Tome, i;54,. No.- 'S^-pp. 124-127.' Paris, 15,, Janvier 1912.,: 

For the'iastiew years an"' -(i), not' accompanied'^ By the 
perfect 'form,: ' (perithecia) 'has been growing in abundance on oaks. 
This form -was, however, found on the 30th December 1911 at 


(i) , See Feb,;r9ii;,, Nov, 603.';.-. March,;. 491 'andO'UnA,',igrS',,:';|^ 

, Ji), See:.B. ,Nov. 1910, ■Becr7$i6,,::pp.'.'365,-;,'; 

No, 331; March 1911, No. 998; April 191X, No. 1298 ; and June 1911, No.rSoz; 
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Cavillargnes (Gard) on Quc-rcus sessiliflora Smith ; the Authors con- 
sider that the peritliecia examined belong to MicroKphacm (/uercina 
(Schweinitz) Burrill, which has long been known as a parasite of 
oaks in North America. They state that Micros phmr a qucrcina has 
long existed in Europe, but believe that the fungus, forraely loca- 
lised or rare, has considerably extended and developed under tlie 
influence of slight alterations of environment favourable to its 
evolution. 


Mulder, Karl. American Gooseberry Mildew and Oak Mildew in 
the Grand-Duchy of Baden. (Zur Ausbreitungsgeschichte des 
ameiikanischen Stachelbeermehltaus in Baden uiid einige Benier- 
kungen iiber den Eichenblattmehltau) . — ZeUschrijt fur Pflanzen- 
krankheiten, XXI. Bd. Heft 8, .S. 449-454, i Textfigur. vStutt- 
gart, 30 Dezember igii. 


According to the study made by the Author of the extent to 
Gerinany Sphaeroiheca mors-uvae, discovered in 1908, has spread in the 

Giand-Duehy Grand-Duchy of Baden, it appears that in the central part of the 
of Baden Grand-Duchy there is a clearly localised centre of infection, and all the 
other infested points towards Freiburg, Neustadt, Marzell and Uber- 
lingen must be regarded as sporadic centres. The infested gooseberry 
bushes come from North Germany. 

The disease is only spread by the transfer from place to place 
of gooseberry bushes on the branches of which the ascospores of 
the fungus hibernate ; the spread of the disease by conveyance of 
the conidia in summer by the wind is of local extent only. 

W mildew, likewise reported for 

the first time in 1908 in the Grand-Duchy of Baden, the Author 
points out that this fungus also attacks beech {Fagus silvaiica) 
in the Grand-Duchy. 


578 Arnaud, G. and Daponx, F. The Mologf of MecirM cinaabarfas 
and Coryneam Afor/. (Accidents m^tteologiques et maladies 
du Mfirier). — Annales de I’Ecole natiomle d’ Agriculture de 
Montpellier, nouvelle s6rie, tome XI, fasc. Ill, pp. 169-215, 
fig. 1-25. Montpellier, Janvier 1912. 

The Authors, at Montpellier, have studied the development on 
France mulberry of Neciria cinnaharvna, which in some years causes 

India.' considerable havoc. To the particulars regarding A. cinnabarina the 

Japan Au thors add facts concerning Coryneum Mori which occasionally 
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attacks the mulberry, but only in India and Japan, these parti- 
culars, being taken from a study, by Butler. The growth of Nectria 
is probably, like that , of Corynmm, connected with the action of 
spring frosts on the' young buds in process of development. Accord- 
ing to the Authors, the fungus makes its way into the branches 
through the frost-bitten buds. 

Nectria ^ seems to find entry into these buds during the rainy 
periods occurring , from,' the , middle of May to the end of June. Its 
growth requires a great deal of moisture; its injuries stop with the 
beginning of summer drought. The fungus which has penetrated a 
branch develops rapidly; its mycelium invades the external wood, 
the bast and the bark, the two latter portions being completely 
disorganised by the mycelium. The growth of the mycelium and 
the alteration of the tissues calls forth a reaction by the plant which 
forms thy loses in the vessels for some length. The cicatricial tis- 
sues thus formed prevent the rise of the sap towards the end of 
the .branch, which withers and ..dies. -S.ometimes the mycelium,, 
which may have a perennial life of several years, gradually makes 
its way down towards tlie base of the branch and invades the 
living tissue. 

At the time when the end of the branch is completely with- 
ered the fungus has only extended its mycelium a length of about 
10 cm. (4 inches); the rest is absolutely free from infection. If the 
outside bark is lifted the healthy green part is observed beneath, 
and then the brown attacked part. The bark of the dry end of 
the branch, is grey and dry inside. In the brown part the 
fructifications of the conidial form of Nectria are formed, known 
as Tubercularia vulgaris, the only ones observed on one year-old 
branches. , 

Later on, the second fruiting of the fungus takes place, known 
under :...;the ,' name Qi.^N..^cinnabarina,", The Authors have., never., .ob-, 
served 'ib,,in';.the mature,, state, .on the, mulberry., ; 

According to the Authors, Bacterium Mori, ■'GihbereUa pulicmis 
osid-^ Botrytis . cinerea have" no connection with the disease' under 
study. . 

As regards remedial measures, though the elimination of the 
parts attacked, with the object of destroying the infecting ge,rm.S' is"' 
ineffective,' this ."will 'not be the case, when- "the operation is. 'carriad'. 
out with a view .to - preventing the .parasite from, going down,, from, 
the parts -attacked to \ the healthy '..'par^^^^ In cultivation on. .a ...large 
scale, the removal of the branches attacked is sufficiently secured 
by the usual pruning which is done every two years. 
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In nurseries not regularly pruned, when the disease rages, it is 
essential, in the autumn or in the following spring, to remove all 
the dead parts, and for greater safety, lo to 20 cm. (4 to 10 inches) 
of the healthy part. 

In countries subject to frost, over-early varieties of mulberry 
should also be got rid of. 

The Authors likewise advise trying Bordeaux mixtures. 

According to Butler, the means of dealing with Corymum Mon 
consist in removing the parts affected as well as the dead or weak 
wood and burning the whole immediately, in order to get rid of 
the centres of production of the spores. Beyond this more careful 
pruning must be carried out, leaving perfectly clean cuts. 

According to the Authors, the burning of the dead wood and 
the pruned wood does not ensure complete destruction of the fungal 
spores. 

The removal of the diseased or weak branches will be effective 
in preventing the mycelium from attacking the branches still 
healthy. 

Butler has observed that the practice followed in Cashmere of 
distributing mulberry branches and not detached leaves to silk- 
worms facilitates the propagation of the parasite, because the bran- 
ches are cut roughly, regardless of the condition in which they leave 
the plant and the injuries caused. He adds that silk-worm rearing 
on this method offers no perceptible advantage over the method 
generally used in Europe, which consists in rearing the worms on 
detached leaves. 

The Authors dispute this latter view of Butler, but they not- 
withstanding acknowledge the advantages presented by methodical 
and careful pruning from the point of view of production and crop 
of the leaves; finally, they urge, with the object of preventing the 
entry of other parasites {Polyporus, for instance), that care should 
be taken, in Countries where worms are reared on whole branches, 
to trim the cuts after the first rough cutting. 
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BACTERIAL AND FUNGOID DISEASES OF VARIOUS 
CROPS. 


REBd, Howards, and Cooley, J. S. #e^er 0 spor/i/iif varmbileCkQ,^ 5TO ,, 
its Melation to Spinacia oleracea and EnvironmeEtal 
Factors. — Centmlblatt fur Bakteriologie, Parasitenkunde u. In- 
fektionskrankheiten, 32 Bd., No. 1-2, S. 40-58, 9 Fig. i. Text. 

Jena, 5 Dezeniber 1911. 

Heierosporium variabUe Cke. infests the spinach fields in Vir- 
ginia. 

From the Authors' investigations it appears that this fungus is Onitei 
an occasional parasite, and that it generally attacks spinach plants States: 
which are already suffering from and enfeebled by other pests. Virginia 

Peronospora effusa Grev. found in some spinach plantations 
precedes ths: Heierosporium infection. The injuries caused by winter 
frost likewise predispose spinach to the disease. 

In the detailed study of the growth of the fungus, the Authors 
have, inter brought out the fact that Heierosporium acquires 
great variability of form and behaves differently according to the 
different physiological conditions. As soon as it is isolated, it 
grows with difficulty as a saprophyte, but, in the course of time, 
changing its shape and its' behaviour while reinaining a saprophyte^^^ 
it develops luxuriant growtli, 

Wright, R. Patrice. on an 'Experiment: on the Prevention ' ' 6S0 : 

ol Finger-and- Toe®^ {Plasmadiaphom Bmssicae) 

, Turnips* Conducted at the College Experiment Station 1003-1909* 

~ Uepofi of College, GrldiSgom, igii. 

The experiment of which this report gives an account, was 
carried out on'; Experiment Station,' Holmes, ' 

Farm', Kilmarnock. 


(i) See B, Nov. 1910, p. 162; Feb. igit, No. 6oi;Aug.“Sept.-Oct., 1912:, 
No. 2984. {Pd .) . 
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The soil consists of a light loam in good condition, but poor 
in lime. 

In 1901, a section of the field was sown with a crop of rape 
and the plants were found to be infected with " finger-and-toe " 
disease. 

A series of small plots of^^th part of an acre each were marked 

off in the following winter on the infected land, and a crop of 
turnip manured with superphosphate grown in 1912. 

The crop was again badly attacked by the ^sease. 

When the roots, were raised in autumn, the diseased parts were 
carefully and uniformly spread over the land, so that the w.hole 
area intended for experiment should be completely and equally 
infected. 

Various means were employed for the purpose of protecting 
succeeding turnip crops from the attacks of the fungus : 

(1) Ashes. 

(2) 2 tons lime per acre. 

( 3 ) 4 » » » » 

(4) I ton » » » 

(5) Naturally slaked lime. 

(6) Ground lime. 

(7) Spring V. autumn application of lime. 

(8) Sulphate of copper. 

(g) Kainit. 

The following condusion may be drawn from this experiment. 

(1) The destruction of the turnip crop by finger-and- toe 
disease can, to a certain extent, be prevented by the application of 
suitable dressings of lime. 

(2) On land much infected, dressings of lime of less than 
two tons per acre cannot be relied on to produce much effect. 

# u ’ r(3) On land much infected, applications of four tons per acre 
are more successful, but will not entirely destroy the disease nor 
save the crop. 

(4) Lime applied in the drills in spring is much less effective 
in preventing the disease than when put on the land in the prece- 
ding autumn. 

(5) Small dressings of lime, applied either in autumn or in 
spring, have little effect. 

(6) Lime slaked in small heaps by atmospheric moisture is 
distinctly less effective in preventing the disease than the same lime 
(CaO) slaked by pouring water over it when fresh from the kilns and 
spreading it on the land while it still remains in a caustic condition. 
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(7) Groitnd lim:e is more expensive and no more effective than 
an equal quantity of properly slaked lime. 

(8) Sulphate of copper, applied at the rate of half a ton per 
acre, lias no ininiediate effect in saving the turnip ■ crop from the 

finger-aiid-toe attack, but is ultimately injurious to the disease 
fungus. 

(9) Kainit applied in the same quantity in spring to the tur- 
nip crop has no effect in protecting it, but its subsequent action' 
ill the soil is detrimental to the..“ liiiger-and-toe fungus and 
beneficial to succeeding turnip crops. 

(10) Ashes, probably on account of the alkaline condition 
they produced in the soil, proved to be a complete preventive 
against ** iinger-and-toe attack. A heavy dressing of coal ashes 
was used. 

Kusanc), S. Ob the C^Moranthy of . Pmms Marne eaisei by 
CMeoma. Makiitoi. — Journal of the College of Agriculture, 
Imperial University of Tokyo, Yol. II, No. 6, pp. 287-326, 
Plate XVII-XVIII, 3 Text fig. Tokyo, .'April 25th, 1911. 

In the Botanical Garden of the College of Agriculture in Tokyo, 
the Author observed numerous specimens of Prunus Mume attacked 
hj'CaeomaMakinoir' 

This fungus, living as a parasite on the flower buds, calls forth 
in the latter various anomalies connected with the phenomenon of 
chloranthy. The protoplasm of organs not yet differentiated reacts 
to the stimulus of the mycelium, that is, it determines alterations 
in the development of these' same- organs. . ' ■ 

The appearance of chlorophyll, accompanied by other internal 
and externai modifications of the flower organs, extends 
with ' 'tlie extension of ' the m'yceliunu. '-' ■ 

vThe : a'nomalies are more, deeply' 'seated, 'according .as' "the ■ fungus 
d'eMops' mb# V the host plant. ■' If 'the bud is attack-, 

ed by ' the ' patasi^^^ fl'tst stages ' of ' its development , it is 

converted' into a 'branch, while chloranthy does not make its.^ appear- 
'aiice 'Di is, mcomplete ff the '.growth of " the bud "' is already, far 
advanced. Before the phenomenon can appear in its entirety, the 
fungus must attack the bud at a perfectly definite moment- of the 
.latter 'S'evolution7',''''"':b,.7'^^ 

■ ''.Bud-rot, ■ , ■ Thielmi0$isrj^^ sf mi 

PestMlmzim Palm Arum ^ Diseases of the Coeoamit. — >See 

■;:;',.,,^';'',,;;;,below,;,:'i^ov^:.5^ " 
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Teuscher, a. Dock (I^umex Patientiae) in Glover Fields. — La 

Terre Vaudoise, 4'* annee, No. 4, pp. 43-44. Lausanne, 27 Jan- 
vier 1912. 

At St. Urban, near Langenthal, a large, clover field, formerly 
of luxuriant growth, has recently been very seriously invaded by 
docks {Rumex Patientia). 

Besides taking up room at the expense of the clover, this 
plant is carefully shunned by cattle. Its seed retains its vitality 
and fructifies even after being kept in solid and liquid manure. 
After a lapse of four years, dug to a depth of 30 cm. iii the soil, 
it still preserves its germinating power, so much so that it is very 
difl&cult to obtain clover seed free from Rumex. 

To control this weed, its root must be completely exterminated. 
A very small shred of these roots, which successfully withstand sun, 
frost and ploughing in, suffices for the rapid propagation of the 
species. This is also contributed to by the circumstance that the 
Berne soils are highly nitrogenous and that rotation of crops is 
rather rare. In less fertilised soils the plant shows a less vigorous 
growth and is not so dangerous. Still, it is desirable to destroy 
at once the isolated roots of Rumex, in order to avoid having to 
deal with the weed when more widespread ; but above all thorough 
care should be taken that clover seed contains no dock seeds; the 
latter may be easily recognised by their red colour and triangular 
shape, but they are at the same time difficult to separate from tihe 
good seed. Nevertheless, there are sorting machines which supply 
completely purified clover seed. 

The propagation of dock may also be prevented by taking 
care not to throw on stable litter the coarse fodder remains left in 
the crib, and ate© il^ being careful to pull up the young dock 
plants when their roots are ^11 straight. Finally, when clover is 
to be kept for seed, Rumex plants must be cut and removed from 
time to time. 
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Granbori, Remo. ContribEtion to the Embryology and Biology of 
Apanteles glomeratus (L.) Reinh., a Parasite of the Larva 
of Pieris Brassiere L. (Contributo airembrioiogia e alia bio- 
logia delV Apanieles glomeratus (L.) Reinh. Imenottero parassita 
del bruco di Pieris Brassicae Lf.) — Redia, VoL VII, fasc. II, 
PP* 363-427, tav. XIII-XVI. Firenze, 31 Dicembre 1911. 

This is a study on the life history of Apanteles glomeratus (L). 
Reinh., Hymeiioptera, which the Author found widely and equally 
distributed in the provinces of' Rome, Pisa, Catania, Palermo and, 
Padua, as a parasite of the larva of Pieris Brassicae L. (i). 

CoLLiNGE, Walter E. The Mangel or Beet Fly {Pegamyia Betae 
Curtis) (2). — Second Report on Economic Biology, pp, 13-17. 
Birmingham, 1912. 

For many years past, economic entomologists, farmers, and 
others have noticed the spread and increasing numbers of a small 
dipterous fly which, at the present time, is inflicting a very serious 
loss upon growers of mangels or - beef " 

Numerous suggestions have been put Toward as to the control 
of this insect,' but in 'spite of these, it has continued to 'increase 
and devastate annually- a large acreage.' 


(i) In addition to P, Brassicae, Apanteles m also a parasite of nmnerous 
other Lepidoptera: Notodonta Zic-zac L., Aporia 

Crataegi L., Smerinthus Populi L., Zygaena ephialtes L., Bembeoia hylaeiformis 
Abrams grossulariata L., Phigaiia pedaria F., Vanessa Urticae E, See: 
Grandi, G. Dispense di Entomologia agraria, p. 441. Portid, T911. (Ed.). 

(2) See B. April 191X, No. 1307; and Jtme 1911, No. 1941. (Ed,). 
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Acting upon'' the suggestion of certain growers, the writer . has 
made a thorough and detailed study of' this insect in: its various 
stages, and has carried out a number of ' experiments. 

It appears to have first- been noticed in this country in 1846. 

Carpenter mentions that, in addition to the direct injury to 
the plants b}’' the leaves, the former were possibly rendered liable 
to attack by the rot-fungns {Phoma Betae). 

' The^ species is generally distributed over the British • Isles. : ' 

Allied species found on various weeds are frequentl}? mistaken, 
for it, as well as the celery fly {Acidia Heraclei). 

Food Plants. 

In addition to the beet and mangel, Pegomyia Betae is also 
found on species of dock, the goose foot {Chenopodium album), 
and sowthistles (Sonchus arvensis and S. oleraceus). 

Life-History and Habits, 

The eggs are deposited beneath the seed leaves and leaves. 

On the former, they usually occur singly or in pairs, very rarely 
in clusters ; on the ordinary leaves, however, clusters of four to ten 
are common. 

Ill colour the egg is white; it is elongated, oval and character- 
istically marked. The length is about i mm. 

On hatching, the young larvae at once commence to make 
their way into the mesophyll of the leaf. 

There are probably four moults ; the full-grown larva measures 
from 8-10 mm. in length. 

The puparium is usually found in the soil an inch or so beneath 
the surface, but occasionally it is seen within the leaf blisters. 

Two or three broods appear in the year. 

The pupae of the last brood remain in the soil during the 
winter; occasionally, however, they develop and hibernate. 

winged insects, most die before the winter sets in,, but 
hibernation is by no means uncommon. 

Remedial Measures, 

: Wherever there has been an attack of this insc^ct, the land 
should be, treated' with -ground unslaked lime, 15 cwt. per acre, .and 
deeply turned in. 

' Various fluids have been tried to prevent the flies laying their, 
eggs on plants. The folto.wing has proved the most effective; 

ParafSn i gall 

Soft Soap' . , 14 lb. 

. , , ,Ammonia . ■*,, . ,,1 . ' 4 oz. , ' 

,, 'Water . , lo"-, gall', ', 
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This should be sprayed on the plants towards the end of May, 
Top-dressing with , nitrate of soda and common salt has also 
proved valuable in forcing on plants. The quantities per acre are 
from I to I ^2 ^wt. of nitrate of soda and 2 to 3 cwt. of' salt. 

Any fertilising substance which favours rapid and healthy 
growth is valuable.' 

As the outer leaves are usually the ones to be first attacked, 
it is well on small areas to remove and burn these. 

Del Gxtercio, Giacomo. Some Aphides in the Iberian Peninsula 586 
and other Localities. (Intorno' ad alcuni Afiditi della Peiiisola 
Iberica e di altre localita raccolti dal prof. T. S. Tavares). — 

Redid, VoL VII, fasc. II, pp. 296-333, 30 figg. nel testo. Fi- 
renze, 31 Dicembre 1911. 

This note contains a list of aphides, partly already known and 
partly new to science, collected by Professor T. S. Tavares in the 
Iberian Peninsula and other localities on numerous plants, some of Spain 
which are likewise new as hosts of aphides* 

Morphological particulars are given concerning the species thought 
to be new. Among these latter there is Anura^his Melampyri iwhich 
lives on a species of the genus Melampyrum (i) , and Macrosiphoniella 
Chrysanthemiy which causes notable injury to forced chrysanthemums. 

Bessey, Ernst A. Root- Knot and its Control ~ U. S. Department 587 
of Agriculture y Bureau of Plant Industry, Bulletin No, 217, p. 88, 

3 text fig., 3 pi, Washington, November ii, 1911:. 

The disease known in the United States as ‘' Root-knot ' 1 , 

“ Beaded Root-knot", “Root-gall", “ Eelworm-disease “ Big- 

root " etc., is characterised by root swellings often followed by the 

death of the plant. This disease is produced by Heterodera radici- CEltei 

cola (Greef) MtilL This Nematode, originating probably from the . tmes 

tropics, is to-day disseminated throughout almost all parts of the 

temperate zone. The number of plants which are hosts of EMero* 

dera is estimated at about 480, and among them are many field^ 

and garden crops. The biological cycle of this parasite is accom- 


(i) Some s^QQim oi Mdampyrmn cause damage to sowings of wheat, 
barley, rye and oats; entire crops may be destroyed, or at any rate greatly 
injured. See P. Voglino, Patologia p. 10, Torino, 1905. 


{Ed.), 
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plisiied, in four weeks or ' .more according to tlie soil : temperature. 
During the larval stage the^ Nematode invades the host' plant and 
then . becomes ■ iiiotionless, enlarges, and undergoes a ' kind of trails- 
formation ; the males become wormlike in appearance, while the 
females on the contrary take the .shape of a pear or a bottle. 
Each of the latter lays 500 eggs or more. 

The mostly passes the winter in the larval state in 

the soil, but may hibernate in the roots of perennial plants in a 
more advanced stage of development. 

The following conditions contribute to the rapid multiplication 
of the Nematode: some degree of heat, a loose soil, moisture, and 
an abundance of nutritive substances. 

The spread of the parasite may take place in different ways. 
Especially, the larvae themselves, moving on the ground, may pass 
from one point to another; they are likewise conveyed from field 
to field by implements, animals, men, carts, etc., and also by means 
of water, wind, and finally the plants and the manures brought to 
the fields. In hot-houses and nurseries Heterodera is effectively 
controlled by high pressure steam. The infected earth must be 
completely removed and the holes carefully cleaned. When the 
use of steam is impossible, the infected earth must, during the 
winter, be exposed alternately to cold and heat, and especially to 
dryness. If the land bears perennial plants, the parasite inay be 
dealt with by the aid of a solution of formaldehyde (i part in 100 
parts of water), but the latter must be used cautiously. 

In fields occupied by perennial plants the application of chemical 
substances has not given satisfactory rtrsults in the destruction of 
' the Nematode. Where. the trees are to be removed the parasite 
can be controlled by the use -of carbon disulphide in the proportion 
of .'3 .'.to 4 oz.; .per square- yard, distributed overnine holes per 
square yard, the lioles being about 6 to 12 inches deep. Carbon 

■ disulphide cannot give reliable results when the land is already 
occupied 'by .trees*' 

A good -dressing ■ ■and --careful - tillage will assist in co-ntrolliiig 
.■■'.-jEf^/^r-o-^^era, ■■iu''^^ .the -roots of, the plants will .penetrate 

deeper ' into . the. soil where' the Nematode does . not -abound, .or 
where : it., only . comes in -the . ' adult state before the. characteristic 
swellingS' have formed on the roots. 

It will be well to avoid growing plants possessing a low "degree 
of , resistance. 

,, In infected land not bearing- perennial -.plants,;' it is first of ,a-ll- 

■ reGoniinended to stop .growing crops -for; two' years, -.-'and- afterwards 
-to -'plant resisting species; and .to use .'manures, especially those con- 
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taining potash except where potash is already found in large quan- 
tities in the soil; to flood the soil for some weeks; to till and drain 
the soil when rain is not anticipated; and finally , by suitable dams, 
to prevent healthy land being invaded by water flowing from fields 
where the presence of the Nematode has been noted. The best 
means however , consists in obtaining, by means of selection' and 
cross-fertilisation, types of plants capable of resisting the disease. 


MEANS OF prevention AND CONTROE. 


Bereese, Antonio- The Behaviour of. Prospaltella Berlesei in m 
Italy. — (Come progredisce la Prosfaltella Berlesei in Italia). 

Redia, VoL VII, fasc. II, pp. 431-461. Firenze, 31 Dicembre 1911. 

The following conclusions may be drawn from the observations 
made in Italy by the writer as to the behaviour of 
Berlesei in combating Diaspis peniagona, 

1. ProspaUella Berlesei adapts itself perfectly to the climate of 
Upper Italy ; it is very actively propagated in regions where winter 
is less lengthy and milder (Genoa, and environs of the Garda Take)., 
and more slowly in the regions with severer winters (Piedmont), 
where it probably goes through one or two generations less than 
in the hotter parts., 

2. The winter colds, even the most intense, do not hurt Pros- 

paltella. 

3. The energy of spread of this beneficial insect is very con- 

side,rable. 

. :4. ,, The: behaviour <£ PmspalteUa^ M everywhere .such that .ac- ■ 

cording '.To The writer, it. is,, cexta^^ to' -prove as. ;useful as had been 
expected'.'.'-,. 


French, C: junior. Beneficial Insects: Parasitic Wasps.. ' — The 
Journal of [ the Department of Agriculture of Victoria, Australia, 
,., Vol. IX, Part 12, p. 818. I PL Melbourne, December 19x1. 


The Author reports that Megalyra fasciipennis, belonging to 
the Hymenoptera and commonly called the Long-tailed Wasp '' in 
Victoria, perforates live wood by means of its ovipositor and depo- 

■sits :■ its:egg$..'in , the; ; body ..^..of 
" ahivlpit : '"trees,.,; ''chiefly ; ■;the.'' 3 ^big 4 idihM;;, 3 pf 
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Bestrnctioii of Grey 'Worms {Agrotis segetum) 'mi 'Wireworms 
EMter segetis)» injurious to Tobacco in Caiaia. — See 'above, 
No. 511. 


Trueeee, a. Does Lime-wasliing' Fruit Trees destroy Insects. (Ae' 
"chaulage des'arbres fruitiers a-t-il une action insecticide?) — 
Journal d' Agriculture 'pratique, ^ 6 ^ annee, No. 4, pp. 118. Paris, 
25 Janvier 1912. 

It was long believed that the practice of liming the trunks of 
fruit trees was an excellent method of destroying the animal and 
vegetable parasites of these trees. 

On the strength of experiments conducted of late years, the 
Author believes that liming exerts no insecticidal effect on fruit 
trees, but that its action is rather to protect them against cold and 
heat. 

With the addition of sulphate of copper and sulphate of iron 
the lime may be used for checking vegetable parasites (mosses, 
lichens and microscopic fungi). 

For keeping animal pests under, recourse must be had to other 
methods of known efficacy. 


INSECTS INJURIOUS TO VARIOUS' CROPS. 


G. D. G- Insect Pests of Rice (i). (I Friganeidi nuocciono al Riso. 

I Tafani del Riso. Ue larve delle Tipule nocive al Riso). 

Redia, Vol. VII, fascicolo II, pp. 466-467. Firenze, 31 Uicem- 
bre 19x1. 

, . , , ' The' attention of rice growers is directed to the damage caused 
by Phryganea striata mA LimnopMlus rhombicus. These insects are 
commonly known in Italy under the names of farfalle acquatiche 
and ‘" farfalle pieghettate when adult, and of "" braci acquatici '' 


(i>'See also'B.' Nov. 1910, p. i75;- Jan.' 19x1,^ No* '505; Feb. 1911,^0.675; 
March' 1911, No. 1054; Aprh 1911, No; 262. ; ^ (Fi,)*' 
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and '' vetmi timorosi ’’ in ■ the larval state. Failing other material 
they utilise the leaves of the rice' plant which grows in the mud 
at the bottom of rice fields for the construction of the cases into 
which ' they withdraw, when passing into the nymphal state. It 
is not long consequently before large blanks are observed in the 
rice fields just sown, so that sowing has to be repeated several 
times. ' 

This is what happened last year at Molinella (Bologna). 

It is not difficult to recognise these insects in the rice fields, 
collect them and destroy them. 

In the same rice fields at Molinella, the young plants sus- 
tained great injury from the grubs of Tabanus dubius Fab. and other 
insects of the genus Tifula. 

G. D. G. Gmerrii^occm Serrattilae, ^ ot Ciiltivated Legu- 

minosae. (La Cocciniglia farinosa delle Baccelline). — - Redm, 

Vol. VII, fasc. 11 , pp. 468-470, Firenze, 31 Dicembre rgu. 

This scale insect attacks a number of herbaceous and woody 
plants, and among others various leguminous pknts to which it does 
great damage : Vida Faba, Medicago sativa. Trifolium incarnatum, 
T, pratense, etc. 

It passes from the herbaceous to the woody plants during fine 
weather and from the latter to the former from the end of autumn. 

To prevent these scale insects from lajfing eggs on leguminous 
plants, the latter must be made to mature early by suitable methods 
of cultivation : by earlier sowing, the use of early seed and minetal 
fertilisers.' 

When the scale has invaded or is on the point of invading 
woody plants (vines, olive trees, elms etc.) , the trunks must be 
stripped of their bark and the latter burnt ; then an insecticide con- 
taining tar must be used, or the infected trunks must be carefully 
cleaned with a brush. 

ConniNGE, Walter E. A New Pest of Mangeb and Beet {Cimm 

Sctophularme Linn). — Second Report on Economic Biology, 

pp. 7-10. Birmingham, 1912. 

In May last, Mr W, B. Grove submitted to the writer forident- 
ification, a number of larvae feeding on the underside of the leaves 
of the knotted figwort [Scrophularia nodosa Linn). 

Shortly afterwards, the ^me larvae were received on mangel 
and beet leaves to which they were doing considerable damage. 
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Mr CoUmge cannot find that this insect has previously been 
xecorded as attacking any cultivated plants. 

Economic Importance. 

Hitherto, the insect has not been regarded as of economic 
importance, except in so far that it to a certain extent keeps down 
the knotted figwort which is a weed. But now that it has been 
found injuring the mangel and beet, two plants which cover a large 
acreage and which are valuable as food materials, the pest assumes 
a position of great economic importance. Whether or not, this 
insect will forsake its original food plant for those of cultivated 
crops, remains to be seen. 

It frequently happens that such is the case in the change of 
a food habit of this kind, and it is therefore doubly important that 
those individuals that migrated from the knotted figwort to the beet 
and mangel should be exterminated; this is believed to have been 
done in the present cases. 

Fowler {Coleoptera of the Brit. Islands, 1891, Vol. V, p. 323) 
describes it as rather local, but common where it occurs. 

Food Plants : 

Hitherto the species of this genus have been regarded as feeding 
only on plants belonging to the order Scrophidariaceae, particularly 
on species of Verbascum such as F. Thapsus, the: great mullein, and 
V. nigrum, the black mullein, ScrophiMria nodosa, the knotted %wort, 
ax^&S. aquatica, the marsh figwort; its occurrence, therefore, on the 
mangel and the beet is certainly strange, but is only another instance 
of the change of feeding habits so common amongst insects. 

Life-History and Habits. 

Mr Collinge did not see the eggs, but they were probably laid 
on the midersides of the leaves early in May. The larvae received 
by him on June 15th were variable in size. They usually com- 
menced to feed at that portion of the leaf nearest the petiole, 
eating away the two layers of parenchyma ; later they returned and 
perforated the leaf by feeding upon the upper layer of the epider- 
mal cells. The imagines appeared on July loth and iith; it was 
not proved that the beetles themselves fed upon the leaves. 

Remedial Measures: 

The food plants, such as the knotted figwort, etc,, should be 

destroyed. , , ■ \ 
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As tlie beetles probably ■ Mbeinate in hedgeside' debris, ' all such 
material should, be burned. 

The larvae frequently fall off from the underside of the leaves 
on the ground ; these might be destroyed if again found attacking 
cultivated crops, by scattering soot and lime or kainit on the sur- 
face of the ground. 


CoEUNGE, Waetbr E. The Cabbage Aphis [Aphis Bmssicae Linn,). 

Second Report on Economic Biology, pp. 4-5. Birmingham, 1912. 

Undoubtedly the greatest and the most objectionable pest attack- 
ing the cabbage plant is this aphis. 

Often the actual amount of damage done is small, but the 
plants become unmarketable owing to the slimy mass of insects 
and their excreta. 

Life-History: 

The eggs are deposited on the under-face of the leaves of wild 
species of cabbage, Brussels sprouts and other cruciferous 

plants at the end of October, or early in November, and hatch out 
early in May. It is not until the year has well advanced that they 
do any considerable damage, although plants received from Cheshire 
in July 1905 were blistered all over, most of the leaves having 
many yellow patches on them. 

In the early part of the year, the larvae are covered with a 
mealy-like substance, and seem to spread slowly. 

There is active migration late in the summer from such plants 
as shepherds’ [CapMla Bursa-pastoris), charlock or wild mus- 
tard, etc. .. ' ■ 

Indeed it would seem as if they prefer the cultivated plants 
in the autumn. Here they excrete large quantities of a sticky 
honey-dew, which covers the leaves and stems, making most plants 
unmarketable, and if largely infested, killing them. 

In spite of the beneficial work of certain hovering flies (Cai{(2- 
homba Pyrastri Uinn. mid Syr phus Grossulariae Meig.) and Uady- 
bird beetles, once they attack a plant they seem to flourish. 

None of the remedies known of by the writer are of any value 
except where employed on a small scale. , 

For gardens, or small areas, three or four 'weekly applications 
of % lb. of soft soap to i gallon of water will usually keep the 
plants ' clear. 

All cruciferous weeds should of course be destroyed. 
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Spraying for Big Bud of Black Currants (i . — The Journal of the 

Board of Agriculture, Vol. XVIII, No. 10, pp. 847-848. I,ondon, 

January 1912. 

One of the oflicers of the Board of Agriculture carried out 
some experiments at Harvington (Worcestershire) to test the efficacy 
of various sprays for combating big bud of black currants. 

The sprays used were; 

(1) A dry mixture of lime and sulphur (i part of air-slaked 
lime to 4 parts of sulphur). 

(2) Quassia and soft soap (2 lb. of quassia chips boiled for 
2 hours, I lb. of soft soap and 10 gals, of water); 

(3) Soft soap alone at the rate of i lb. of soft soap to 10 
gals, of water. 

Sprayings with the above mixtures were carried out on the 
2oth April, and 4th and 25tli May. 

A microscopical examination of big buds of the diseased black 
currants carried out in September made it evident that the si^rayings 
were in some degree effective, although they had not completely 
destroyed the Phytoftus. 

Of the three mixtures tried, the lime and sulphur proved the 
most effective. The untreated plants had 66.7 % of diseased buds, 
while those treated with lime and sulphur had only 45-5 % of 
diseased buds. 


G. D. G. The Cicada as a Pest of Olive Trees and Other Cultivated 
Plants. (Ba cicala ^ fra i nemici deirolivo e di altre piante 
co'tivate). Redia, Vol. VII, fasc. II, pp. 465-466. Firenze, 31 Di- 
cembre 1911, 

According to the observations made in Calabria and Apulia, the 
common cicada attacks the branches of tlie olive tree, which be- 
eohie stunted and than shriv^r summer, to the great 

detriment of the flowers and fruits brought forth. 

Nor is M alh; the ihseid: attacks^^^ direct and even 

in many cases the branches of pear, apple, almond and apricot 
trees ; in this way it causes injury which is not always observed, 
but which is very grave under certain conditions of time and season. 


(1) See also B. June 1911, Nos. 1941 and 4019. 4^ I- {Ed.). 
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G., B. Enemios of the Cocoanut Tree (i). — Bulletin Agricole du CoUgo 
. 'Beige, VoL II, No.' 3, pp. Sis-se.S, figg. 243-257 No., 4, 

' PP- 7 ^ 3 “ 73 ^) '%g* 336’339* Bruxelles, Septembre-Decembre 1911. 

A detailed description of numerous pests, animal and vege- 
table, of the cocoanut tree in various countries, .(India, Malaysia, 
Africa, etc.) indicating means of controL 

The insects are the most terrible enemies of the cocoanut tree. 
We may mention among others the termites, and some kinds of 
ants causing havoc to the plants and the cocoanuts planted in 
the ground. To deal with these it is advised that salt or ashes be 
mixed with the earth, or that the nuts should be dipped before 
planting in a solution consisting of 300 grammes of sugar, a little 
arsenic and flour, and 10 litres of water. 

Moreover, various beetles damage the cocoanut tree to such 
an extent as to kill it, in consequence of the galleries they tunnel 
in the stem of the plants. Among them we may mention i ^ 0 
rkinoceros ’L,:, Ochoas, 0. momceros 01., 0 . Preu$$iKolhe, 0. AngiiaSr 

O. colonicus Coq,, 0. insularis Coq., 0 . Pyrrhus Burm*, Panmcth) 
Coq., 0 . simiar Goq., Pimelopus tenuistriatus AvAm., P. Preussi Anlm., 

P, fohmtus Au\m., P. pygmaeus Aulm., Camelonotus quadrituber V^tm*, 
Strategus alveus F., Xylofrupes Lorquini, Scapanes australis Boisd., 
S. grossepunctatus Stemhg., Trickogomphys Semmelincki, Oryctoderes 
latitarsis Burm., Rhinchophorus ferrugineus Fabr., R. Phoenicis. 

The best method of controlling these insects consists in care- 
fully collecting them and afterwards destroying them. Banip- 
traps may also be used. 

Other beetles, on the contrary, chiefly attack the leaves of 
the cocoanut tree. We may mention: Sharp, Pro- 

mecothcoa Weise and P. opacicolUs OtsAxo. The 

has natural enemies in the form of some Ichneumons to which it 
would be desirable to give facilities for multiplication* ' 

Among the Goleoptera further appear as enemies of the 

cocoanut tree Euritraehelus intermedius Gestro, and Myctemphdllm 
xanthofm Boisd. 

Among:'' the .Bepidoptera' the coc0anut:'.tree also has enemies in 
the form of a representative of the family of the and the 


(i) See B. ' Nov. : 1910, p. i6i; Bec* r9iQ,;:p.'368;' Feb. i9ii,No. 689; June 
1911, Nos. 2004-2005;: July 1911, No. 2040; Aug.-Sept-Oct. 1911, No. 2688. 

[Ed.). 
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larvae of Pairaona chrysozona, Thosea cinereomarginaia, Thosea sp., 
Erionota thrax, Brachartona catoxantha, etc. The destruction of some 
of these insects is promoted by their natural enemies. They may 
also be destroyed direct or by employing insecticides. 

lyocusts may likewise damage the plantations when they appear 
in large numbers. 

Again, among scale-insects there is a rather formidable enemy, 
Aspidiotus destructor Sign., which is chiefly kept under by some 
ladybirds and also by the use of insecticides. 

lyess numerous, but no less dangerous are the vegetable para- 
sites of the cocoanut tree. The most widespread disease is certainly 
the Bud Rot, which is dealt with by means of Bordeaux mixture 
and by burning the parts of the plant affected. 

Another cryptogamic disease attacking old cocoanut tree stems 
is that known under the name of Bleeding Disease, attributed to 
Thielaviopsis ethacetica. 

The roots of the cocoanut tree are often invaded by a species 
of Botryodiplodia. Burning the dead parts and applying a lime, ash 
or dung dressing to the soil are effective remedies for this disease 
The leaves of the young plants may be attacked by Pestalozzia. 
PaZwamw, which is controlled by sprayings with Bordeaux mixture. 

Other diseases of cocoanut leaves have also been pointed out, 
the causes of which are as yet unknown. 

Among the pests producing a decline of yield, without however 
directly injuring the plant, and which are consequently only injur- 
ious to the planter’s interests, the following must be pointed out: 

1. Rats [Mus Doriae, Opossum), large numbers of which 
make their nests among the leaves of the plant, and gnaw the 
fruits away gradually • to destroy them rat poison must be used, 
and to prevent their climbii^ up the plant the stem must be fitted 
with metal rings. 

2. Squirrels. 

3. Monkeys {Cynocephalus, Cercopythecus alhigularis ? , Galago 
sp. ?), which pierce the fruits and empty them of their contents. 
They are shot. 

4. Bats, which cause damage similar to the foregoing and are 
dealt with in the same way. 

5. Hyenas. 

6. Birds, especially Cacaiua galerita, which eat the pulp of 
the fruit. 
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7. A terrestrial Crustacean {Birgus latw) which feeds on the 
fallen fruit and those it manages to detach from a tree by climb- 
ing up the stem. 

Wild swine as well as 'porcupines cause great mischief to the 
plantations, the former destroying the young plants in thousands 
and the latter gnawing the stem of the full grown /trees till they 
are completely perforated. Against the former, successful use is 
made of arsenic mixed with foods (fruits, tubers etc.). 
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The International Institute of Agriculture was established under 
the International Treaty of June 7th, 1905, which was ratified by 40 
Government?. Ten other Governments have since adhered to the 
Institute. 

It is a Government Institution m .which each Country is 
represented by delegates. The Institute is composed of a General 
Assembly and a Permanent Committee. 

The Institute, confining its operations within an international 
sphere, shall : 

a) Collect, study, and publish as promptly as possible statis- 
tical, technical, or economic information concerning farming, vegetable 
an^ animal products, the commerce in agricultural products, and 
the prices prevailing in the various markets ; 

&) Communicate to parties interested, also as promptly as 
possible, the above information; 

0) Indicate the wages paid for farm work; 

1) Make known the new diseases of plants which may appear 
in any part of the world, showing the territories infected, the progress 
of the diseases, and, if possible, the remedies which are effective; 

Study questions concerning agricultural co-operation, insur- 
ance, and credit in all their aspects ; collect and publish information 
which might be useful in the various countries for the organisation of 
works connected with agricultural co-operation^ insurance and credit; 

/) Submit to the approval of the Governments, if there is 
occasion for it, measures for the protection of the common interests 
of farmers and for the improvement of their conditions, after having 
utilized all the necessary sources of information, such as the wishes 
expressed b}’' international or other agricultural congresses, or by 
congresses of sciences applied to agriculture, or agricultural societies, 
academies, learned bodies, etc. ^ • 

The Institute publishes: a) a Bulletin of Agricultural Statis- 
tics; h) a Bulletin of Agricultural Intelligence and Diseases of 
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GBNERAI. INFORMATION 


LEGISLATIVE AND ADMINISTRATIVE MEASURES 
dealing with agriculture AND INDUS- 
TRIES DEPENDENT ON IT. 


Grants for Promoting the Cultivation of Olive Trees in France 

(Note on the Establishment of Experiment and Demonstration 
Fields according to Art. 131 of the Financial Law of July 13, 
1911 and the Decree of Sept. 20, on the Allotment of Grants 
for Promoting the cultivation of Olive Trees. — Journal Of - 
ficiel de la R&puhlique Frangaise. No. 36, pp. 1082-1083. Paris, 
26 Fevrier 1912. 

According to instructions issued by the Ministry, the agricultural 
associations or cooperative societies of olive growers, which benefit by 
the grants must cultivate for their own account the experiment 
and demonstration olive yards, and this holds good both whether 
these olive yards are their property or if they are only rented. An 
exception is made in the case of olive yards in which experiments 
against parasites will be carried out 

The amount of the subsidies granted may not exceed 75 % of 
the total estimated expenses. 

The note states the conditions that the experiment and demon- 
stration fields are to fulfil. 

The experiments and demonstrations are divided into two classes; 
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2. Control of parasites. 

The olive yards belonging to the first class will be chiefly de- 
monstration fields. 

The others, at least for certain parasites, will have more the 
character of experiment fields, being devoted to testing the action 
of treatments, the efi&cacy of which has not yet, nor in all cases, 
been sufficiently demonstrated. 

A control plot will always be necessary to allow of results being 
checked. 

As regards the fields for the improvement of the methods of 
cultivation, experiments and demonstrations in the following subjects 
will be carried out, either simultaneously or separately ; 

a) - Cultivation of the soil ; 

b) Manuring ; 

c) Pruning; 

d) Irrigation. 

The experiments and demonstrations to combat the parasites of 
the olive tree will include the following animal as well as vegetable 
pests: Cyclocomum oleaginum, canker of the stem and branches, 
fumago, Lecanium oleae, Dacus oleae, Prays oleellus, Thrips oleae. 
But the above list is not exclusive. 

The following particulars will have to be supplied by any asso- 
ciation desirous of organizing one of the above fields : 

Information on the olive yard : Generalities, nature and analysis 
of the soil, situation, and aspect; number of plants, and area, 
number of plants of each variety, age and state of the trees, average 
annual yield during the last few years; information on the culti- 
vation and manuring of the soil, and on the pruning and other 
treatments to which the trees have been submitted. 

Programme of the proposed work: 

1. Cultivation of the soil. 

Number of times the soil is to be ploughed in the course of the 
year, dates and depth of such work. Number of times the soil will 
be loosened superficially, dates at which such work is to be done, 
and implements used; hoeing round the trees. 

2. Manuring: whether it is intended to manure every year, 
or every two or three years, with what manures, how and when 
to be used. 

3. Pruning ; what kind of pruning it is proposed to follow 
(vase, dome or table-shaped) ; every year or every two, three or 
more years ; at what time of the year; supplementary pruning (sup- 
pression of superfluous ;^oots, of shoots from the foot of the 
stem :etc.). 
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4, Irrigation: number of irrigations per year, quantities of 
water, time of the year for irrigating. 

As for the control of one or more pests, it may either be the 
object of a distinct experiment in an olive yard especially chosen 
for the purpose, or it may be carried out in one of the cultural 
experiment fields. 

The programme of the work that the associations intend to carry 
out, in order to avail themselves of the grants, must always be ac- 
companied by a detailed estimate of the probable expenses. 


DEVELOPMENT OF AGRICULTURE IN DIFFERENT 
COUNTRIES, 


Perez, Georges V. Agriculture in the Canaries. (Notes agricoles eoo 
et horticoles sur les Canaries).— SocUU Nationale 
i' Horticulture de France. Tome XIII, pp. 42-46. Paris, Jan- 
vier 1912. 

For some years, the principal crop of the Canaries has been 
Opuntia cochenillifera, grown for rearing the cochineal insect, which 
is exported on a large scale for the manufacture of the crimson 
dye; 25 millions of lire (£1000 000) worth being exported annually. 

Larger quantities of soda and potash than even of cochineal insects are Canaries 
exported. The former substances are obtained from/* barrilla '" the 
ash of Mesembryanthemum crystalUnum and M. nodiflorum. The cacti, 
which are intensively cultivated for the cochineal, never lose their 
tegetation however much they are attacked by successive genera- 
tions of these insects, which shows the enormous powers of resis- 
tance possessed by the plants. 

In the south of Teneriffe, and on the island of Lanzarote, a 
method of dry-farming has been employed for years which permits 
of the cultivation of onions, maize and peas in a district where 
the annual rainfall does not exceed 250 mm. (10 in.). 

The system consists in covering the ground with a layer 20 cm. 

(8 in.) '' zahorr a” a volcanic sand or tufa, rich in potash 

and phosphates/ and possessed of unusual hygroscopic properties, 
which preserves the moisture of the soil and hinders evaporation. 

The system originated in the Sahara* 
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In the Canaries the Chinese banana (Musa Cavendishii) is 
cultivated; it succeeds well everywhere because there is plenty of 
water and of good fertilizers. The centre of cultivation is Orotava, 
which lies beneath the table-land of Canadas 2 ooo metres (6500 ft.) 
high ; the water from the table-land is tapped by tunnels, and is 
distributed for irrigation by aqueducts, so that there is a never- 
failing supply. 

The flora of the Canaries contains many little-known plants. 
The shrub " tagasaste ” (Citisus froliferus, var, palmensis) resists 
drought in a remarkable manner. It is a forage plant of the greatest 
importance throughout the whole of N. Africa. All the cattle of 
the Canaries are fed on this shrub. It is not allowed to grow 
large, as when cut down it shoots up twice or thrice a year. The 
trunk should never exceed i metre (3 ft. 3 in.) in height. Such a 
shrub has all the advantages of lucerne, also it is more nutritive 
and does not require irrigation. Further, its magnificent flowers 
offer great attractions to bees. Besides the “tagasaste” the follow- 
ing plants should be mentioned : “ Gacia ” (Cytisus. stenopetalus), 
and Genista splendens, used for forage, and Cyi^^s^^s nubigenus, Ulex 
europaeus, Psoralea bituminosa and Lathyrus tingitanus, which are 
of less value for fodder. 

Noticeable among the flowers of the Canaries is Statice, which 
is very well adapted to the Mediterranean districts. Species of 
Echium also supply good forage and are drought-resistant. 

In the Island of Banzarote, sisal grows well ; it was introduced 
there recently as an experiment. In the same place there is geyser 
water ; this can be obtained by boring and is of the greatest use 
in the cultivation of bananas, which bring to the Ganaries a yearly 
revenue of 2 500 lire per hectare (£40 per acre). 


601 BdTeer F. G. Agricultural Progress In Newfounland. The Ma- 
ritime Farmer. St. John, N. B., Can., Vol. 17, No. 6, Decem- 
ber 26 1911. 


Hew- 

foandland. 

Canada 


Tbe Agricultural Society of St. John’s Newfoundland, is busy 
importing and supplying to farmers seeds and machinery of the 
best quality obtainable in Canada, at greatly reduced prices ; also 
lambs, calves, cows, swine and other animals of pedigree stock, 
free of Customs duty. Much agricultural literature including farm 
papers, experiment station and other government reports, is being 
distributed to farmers. 

Already three shipments of sheep have" been imported from 
Canada and shared out by the Board of Agriculture. In order to 
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enable farmers, to carry on sbeep raising in safety in St Jobn'sEast 
and West, it lias been decided to have a vote taken . in this elec- 
toral district with a view ' to prohibiting the keeping of dogs after 
May 1st, 1912. 

In the distributing of live-stock a signed agreement is entered 
into between the President of the Agricultural Society and the 
Keeper of the Society's live-stock, wherein the former agrees to 
provide, and the latter to take and keep at his own risk and 
expense in good order for service at his farm, the animal or animals 
transferred, for a period of three years from the date of the agreement. 
The keeper also agrees to keep a record of the pedigree of the pro- 
geny of each animal placed at his disposal. At the termination of 
the three-year period, if all parts of the agreement have been lived 
up to, the animals involved become the property of the keeper. 


ScHBOssMACHER, I. Development of Agriculture in Kamernn. (i) 
(Wirtschaftiiche Tatsachen und Mdglichkeiten aus Kamerun). 
— Deutsche Kolonialzeitung, Nr. 6, pp. 84-86. Berlin, 10. Fe- 
bruar 1912. 

In the last nine years the agricultural exportation of Kamerun 
has gone steadily up, as seen by the following figures : 


1902 

£327 000 

1909 

£772 000 

1910 

£i 080000 


This shows a three- fold increase in the nine years. Kamerua 

The principal articles of export are rubber, palm-nuts, palm-nut 
oil, and cocoa. The exportation of all these, however, is stisceptible 
of considerably increase. At present the plantations of rubber and 
cocoa axe hardly in bearing, and new districts are being opened 
up where rubber and palm-nuts can be grown. 

For the development of the trade in palm-nuts and palm-nut 

oil, factories, must be set, up. . ' ■ • . 

The future of rubber, palm-nut oil and cocoa in the world's 
commerce is indisputable, so that from this point of view Kamerun 
is f avourably situated. The exportation of ivory, however, is steadi- 


(i) See B. Jan. 1911, No, 14; July 1911, No; 2047; Jan, 1912. No. 20. 

(Bi.). 
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ly declining; but this might be made up for by growing tobacco, 
which has been shown to give excellent crops in Kamerun. 

There is further great scope for the exploitation of timber, both 
common and choice. 

, Tive-stock breeding should not be excluded. In the Upper 
Kamerun the Breeding Station supported by the Government and 
by a Mission has started experiments in conjunction with culti- 
vators, and has obtained good results. But live-stock can only be 
of local value and will not serve for exportation. 

For rubber development two laws are required : the first should 
protect rational exploitation from the destructiveness of the natives ; 
the second should deal with the commercial classification of rubber, 
so as to improve its position on the world's market. 

The chief zone of rubber plantations, belonging to Associations, 
is in the northern mountain and forest regions, but there are also 
some at Sanga and in the south. 

The demand for land for cultivation is increasing. The govern- 
ment has decided to contract leases and sales only with a gua- 
rantee of cultivation, so as to 'prevent speculation which may end 
by leaving the land uncultivated. 

The progress of Kamerun is bound up with the development 
of railways and other means of communication, as well as with the 
regulation of watercourses. 

Giribnd (French Consul at Zanzibar). Agricultural Exports ffom 
Zanizibar in 1910 * (^'Exportation agricole de Zanzibar en 1910). 

— ■ Rapports Commerciaux des Agents diplomatiques et Consulaires 

de France: No. 976; pp. 1-17. Paris, 1912. 

For some years there has been a sensible decrease in agricul- 
tural exports from Zanzibar. This is due to the fact that the com- 
merce of the interior is being deviated to the English port of Mom- 
Sanzifear basa and the German port of Daressalam. It is very regrettable 
that agricultural interests have not been developed in time to lessen 
the consequences of competition. 

T^ present state of things is caused by the penetration of 
three important railway systems into regions hitherto neglected: 
t) the Mombasa line to Victoria ; 2) the Tanga line to Kili- 
mandjaro, and 3) the Daressalam line to T^^ 

In 1910 the total value of the exports from Zanzibar amounted 
to £i 054 136.135, They consisted of three distinct groups. The 
Just two included products imported from Europe, America, Asia, 
and Africa, and belonging to the old transit trade of Zanzibar, while 
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the third was composed of local products, ' These articles were 
cloves, coprah, and cord made of the fibres of the coconut. 

Of these the exports in 1910 are valued at: 

Cloves £ 258 539 

Coprah » 223757 

Coconut fibre ropes » 3458 

The increase is due entirely to the coprah and the cord, as 
there was a considerable diminution in the amount of cloves exported. 
The local production of coprah is now considerable , this has been 
favoured by the high price coprah fetches on the world's market, 
(as much as £26 per ton has been paid for it). 

The improvement will continue, and even advance, as many 
plantations are not yet productive. 

The coconut palm is much mose profitable than the clove-tree. 
It bears sooner and more regularly ; it requires less labour; it yields 
four times a year ; its fibres can be made into ropes, its leaves 
into roofing for huts, and its woody rind into fuel. 


RURAL HYGIENE. 


SCHROEDBR E- C, The Relation of Bovine Tubereolosis to Pnblie W 
Health, — Appendix ii, Eleventh Annual Report of the Canadian 
Association for the Prevention of Tuberculosis, Ottawa, Canada, 

1911, p. 107-124. 

After reviewing briefly the progress that has been inade in the 
study of tuberculosis, the author states two facts whith which the 
subject deals : i) That the tubercle bacilli that attack mammals, Canada 
including the human species, are of two distinct but closely related 
types, the human type and the bovine type; and 2) tihat human 
and bovine types are found in human tuberculosis. 

Of 438 tuberculous persons examined in the Research Labor- 
atory of New York Gty, 32 or 7 per cent showed tubercle bacilli 
of the bovine type. Of those older than 16 years less than one- 
third of one per cent showed bovine tubercle bacilli; between 
the ages of 5 and 16 years x6 V3 % showed bovine tubercle ba- 
cilli, and of children less than 5 years old 26 Vs per cent showed 
,the'.:::Saine; bacilli. ■ 
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Considering the source from' which bovine bacilli are dissemim 
ated in a manner that leads to their introduction^ , alive and viru- 
lent into human bodies, the author points out that meats and meat 
products do not require special consideration because these are 
sterilized by cooking before being eaten. He expresses the view 
that through the agencies of milk, cream, butter etc. the tubercu- 
lous dairy cow, under existing conditions, may be charged with 
practically all the human tuberculosis that is not caused by tubercle 
bacilli expelled from bodies of human tuberculous individuals. 

The author's general conclusions are briefly stated as follows: 

1. It has been proven absolutely, that bovine tuberculosis is 
responsible, for a not yet well defined proportion of human tuber- 
culosis, but a proportion that is now known to be entirely too 
large to be ignored. 

2. It has been proven absolutely, that a large proportion of 
the tuberculosis that occurs among children is chargeable to the 
bovine source of infection. 

3. It has been proven that tubercolous cows need not be 
visibly diseased to expel tubercle bacilli from their bodies in a dan- 
gerous way. 

4. The satisfactory protection of public health against tuber- 
culosis due to infection from the bovine source requires that we 
should either pasteurize or sterilize all milk or obtain it from cows 
proved by the tuberculin test to be free from tuberculosis. 

5. Tuberculosis among cattle, apart from the direct infection 

of persons with bovine ttberd^ bacilli, is a condition we must fight 
early and late, until it has been fought to an end, otherwise we 
will neglect what the proper conservation of the human food supply 
urgently demands. This means the control and, eventually, the 
eradication of bovine tuberculosis and we can go a long distance 
and spend much thought and money, without even approximating 
the value of the magnificent returns the accomplished eradication 
of bovine tuberculosis will give, not alone to those who are inte- 
rested in different branches of animal husbandry, but to the whole 
people, ^ ^ 

Tie'' Coifirol of Pellagra in Roinnaiiia and the ' Bikowina. (Comba- 
terea pelagre).-— Cdmful, Sin. XL no. i, pp. 23-25. Bucuresti, 

' '^' '' Januarie 1912 

In Ms last report on the control of pellagra in the Bukowina, 
the General Director of the Sanitary Service points out that up to 
1912 only few pellagra patients were received m 
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and that recently their numbers have constantly increased. . The 
great majority of these patients belongs to the poorest and , most 
hard-working classes ; the greater part of them do not own land, 
nor milk-producing animals. 

In 1903 the Roumanian State Administration voted 15 750 fr. 
(£625) for the control of pellagra, and the Government of the Buk- 
owina 5250 fr. (£208. 6s 8i). The total sum was devoted to the 
construction of a hospice for pellagra patients from the districts of 
Cernauti, Radauti, and Tuceava, in which 2ir sick were treated 
for some months. 

In 1906 the State gave 15 750 fr. (£623), the Government of 
the Bukowina also £625 and some religious corporations 10500 fr. 
(£416. 13s 3(i). These funds were partly employed in opening, in 
12 communes situated in 5 districts, hospices in which, for a length 
of time, 471 pellagra patients were treated; the rest of the money, 
1050 fr. (£41. 13s. 4^.) was spent in the purchase of artificial ma- 
nures which were sold at half price to the small landowners suf- 
fering from pellagra. Besides the above measures, the Minister of 
Agriculture devoted 15 750 fr. (£625) a year to the purchase of 
milk-producing stock, the milk of which was distributed to the pel- 
lagrous poor. 

The results which attended the use of wholesome and improved 
nourishment were very satisfactory, provided that this better diet 
would be enjoyed, without interruption, for a period of one to two 
years. 291 women and 239 men were treated in these hospices. 
The women suffering from this disease are more numerous than the 
men, because the latter emigrate during the periods in which there 
is a demand for agricultural labour, and leave their women in the 
greatest poverty. 

The great majority of patients received in the hospices are 
between 41 and 50 years old, then come those between 31 and 40 ; 
children suffer least from this disease and their number reaches only 
2% of the patients admitted into the hospices. 

An endtiiry has shown that out of 1250 pellagrous patients 169 
did not own the smallest plot of land, 359 had an insignificant 
area; 454 had not enough to keep their families upon it; 160 had 
a small but sufficient property. Only 47% owned some cows. 

The report again furnishes evidence that the best prophylactic 
measure against pellagra consists in an improvement of economic 
conditions. 
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606 Roper, Charles. Some Effects of the Climate on the Health of Im 
ported Tea-Garden Labour in Assam. — The Journal of Tropical 
Medicine and Hygiene, Vol. XV, No. 4, pp. 49-57. London, Fe- 
bruary 15, 1912. 

The following is a summary of the more important conclusions 
arrived at by the writer from a consideration of the effect of cli- 
mate and mode of life on imported tea-garden labour in the Lakhim- 
pur and Darrang districts, Assam: 

mdiaV !• The first two years of residence are the most trying for 

Assam coolies, and much more so for men than for women. 

2. The proportional mortality from anaemia in women in- 
creases with length of residence ; in men it remains about the same. 

Whereas male deaths from all causes under two years' residence; 
ditto over five years : : 180 : 118, and similar female figures show 
the proportion 160: 138; considering anaemia cases only, males 
show 28 : 18, and females 43 ; 43. As the best pluckers on a tea- 
garden are to be found amongst adult women of senior residence, 
in the writer’s opinion it is the hard work toward the end of a 
season which particularly affects the women. 

3. The death-rate from malaria amongst children under 5 years 
df age is about twice as heavy amongst boys as amongst girls. In 
adults it is two or three times as heavy amongst women as amongst 
men, this disproportion tending to increase with length of residence. 

The total sex deaths being equal (48 male and 47 female) 
amongst infants and children up to 5 years of age, we get males; 
females : ; 30 : 17 ; amongst adults we get females : males : : 25 : ii, 
and taking those of over four years’ residence in Assam, females : 
males : : 15 : 5. 

4. The mortality from bowel complaints is very dispropor- 
tionately high in comparison with that of all causes of death in the 
first two years. 

Males ■ .I^emales ■ 



Under 

Over 

Under 

Over 


I year’s 

5 years’ 

1 year’s 

5 years* 


residence 

residence 

residence 

residence 

Beaths froiii all causes . . 

93 

II8 

71 

138 

» » diarrlioea and 

dysentery . . . , ^ . 

5^ 

42 

34 

32 


5. Amongst coolies over 45 years of age the mortality 
from bowel complaints becomes greater amongst women and less 
amongst men. 
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6 . There is reason to think that acclimatization for dysentery 
occurs in some degree amongst imported tea-garden labour. 

Under i year's residence total deaths : dysentery deaths 
: : 164 : 67 ; over 5 years' residence total deaths : dysentery deaths 
: : 256 : 35. On the other hand some figures given by Bryden tend 
to show that there is no acclimatization for dysentery amongst 
Europeans. 

7, Uength of residence tends to predispose coolies to death 
from pneumonia. 


Under i year’s Over 5 years’ 
residence residence 

Deaths from all causes .... 164 256 

» » pneumonia ... 8 43 

8. The proportion of deaths amongst acclimatized coolies from 
pneumonia to those from all causes, while markedly increasing in 
males, does so in a far greater degree in women. 


Males Female 



Under 

Over 

Under 

Over 


2 years’ 

5 years’ 

2 years’ 

5 years’ 


re^dence 

residence 

residence 

residence 

Deaths from all causes . . 

180 

II8 

160 

138 

» » pneumonia . . 

CO 

28 

12 

^5 


Bbsu W. Anti- Malarial and Anti-Yellow-Fever Work in Calabar, 

Southern Nigeria. — The> Journal of Tropical Medicine and 
Hygiene, Vol. XV, No. 4, p. 60. London, February 15, 1912* 

A most energetic and continuous campaign has been recently 
carried on in Southern Nigeria against the carrier of malaria. The 
clearing of bush and rank vegetation, reclamation of swamps, des- S. Nigeria 1 
traction of mosquito breeding places, the use of kerosene oil for 
collections of water which cannot be otherwise treated, the fillingdh sierra Leoii 
of surface depressions, the use of anti-mosquito wire-gauze for rooms 
and houses, and the use of quinine as a prophylactic were the chief 
.measures undertaken. , 

The quantity of quinine issued during 1911, for prophylactic 
use alone, was as follows: — 275 671 gn to natives (gratuitously); 

125 000 gr, to European officid^^^^ gr. to European non- 

officials. In addition, arrangements have been made for the issue 
of this drug gratuitously to all children (50 per cent, of whom har- 
bour the malarial parasite) attending Government Schools. 
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Information was received in the month of May that yellow» 
fever had appeared on the. Gold Coast and Sierra heone, in an 
epidemic form; In order to prevent its introduction into Southern 
Nigeria, energetic measures were adopted, especially in the chief 
littoral stations. Quarantine restrictions, the erection of a quaran- 
tine station hospital, visitations and inspections, etc. were carried 
out as precautionary work. In addition, destruction of mosquitoes 
and the abolition of their breeding places, clearing of all bush and 
rank vegetation were rigorously carried out, special attention being 
paid to receptacles capable of forming a potential breeding ground 
for the Sfegomyia mosquito, the carrier of this disease. 

The result of the work done was most beneficial, the general 
sanitary condition being greatly improved. 


EDUCATION AND-, EXPERIMENTATION IN AGRI- 
CULTURE AND FORESTRY. 


Zago, F. The Institute of Agriculture and Domestic Economy in 

Florence. (LTstituto Agrario femminile e di Economia Dome- 
Firenze). ~ Giornale di Agr. della Domemca, Th^^ 

7-14 Gennaio 1912. 

The aim of the above Institute is to instruct young women in 
the elements of agriculture and of domestic economy and to teach 
them to keep house well and look after their families. The school 
was founded in 1908 on the initiative of a Committee of ladies. 
The teaching is entrusted to a staff of professors who are specialists 
in the following subjects : gardening, bee-keeping, poultry-rearing, 
cheese-making, preserve-making, fruit-growing and horticulture, do- 
mestic economy and general hygiene, dress-making and cooking, in- 
fantile hygiene. 

The horticultural, fruit-growing and gardening work is carried 
out in the garden, kitchen-garden and orchard belonging to the 
school, and also on the large farm, in the gieen-houses and gardens 
of the Royal School of Fruit-growing. 

The school admits girls who have completed their fourteenth 
year, and can show certificates of work from public or private 
schools equivalent to the leaving certificate granted by the technical 
school; or gymnasium., , ■■ 
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In 1911, tie number of students on tie list was 40; they be» 
longed to various classes, about one third were elementary teachers, 
one' third belonged to tie middle class, and tie remaining third to 
tie' aristocracy. 

It is tie intention of tie Committee of tie school to entrust 
to such students, as have shown special aptitude, the instruction of 
classes for rural labourers, with the aim of extending the influence 
of tie Institute in the country, and also to have travelling courses 
of instruction for the wives of farmers and peasants in the country, 
and for artisans in the town. Amongst other schools of domestic 
economy in Italy, may be mentioned those of Niguarda established 
in 1902, of Turin in 1907, and of Bergamo in 1908. 

Fernandez be ea Rosa, G. Agricultural Instruction in Spain (La 
ensenanza agricola en Espana). — Boletin de AgricuUura Ticnioa 
y Econdmica, N. 37, pp. 45-55- Madrid, 31 Enero 1912. 

After touching on tie special characteristics of agricultural 
science, and briefly describing tie stage which had been reached 
during tie three great historic epochs, tie writer passes to consider 
the impulse given in tie 19th century to tie means of instruction. 

In 1813 Chairs of Agriculture were created by royal decree in 
all the capitals of provinces. But this ordinance, like those of 1819 
and 1821, was never put in force. It was not until 1890 that the 
decree of 1849 for tie foundation of three practical schools of agri- 
culture — one in the centre, another in the North, and the third 
in the South of the peninsula — found practical application. 

Then the Schools of Tudela in Navarre, and of Onate in Gui- 
piizcoawere established. In 1855 the Cmtral School of Agriculture 
was founded, now the Special School of Agricultural Engineers, 
established in 1869, in the domain La Florida, which at that pe- 
riod formed part of the crown property. To the well-appointed 
laboratories, scientific collections and museums which it already 
possessed, this School has recently added a Station for plant patho- 
logy, an agronomic station, an experimental farm for New Castille, 
and lastly a machine experiment station instituted by de Arce. All 
these establishments are not interdependent, but the needs of the 
different services necessarily brings them into close connection. The 
writer shows the necessity of constructing the projected new edifice 
for the Special School of Agricultural Engineers. He proposes to 
deal in smother artide w^^^^^ organisation of the School, 

and of the institutes to which it has given rise, and concludes with 


m 


Spain 
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a brief survey of the legislative provisions which have contributed 
to raise the status of the agricultural career. He specially mentions 
the royal decree of 14 February 1879, with called into existence 
the corporate body of Agricultural Engineers, and subsequent laws 
providing for experimental farms and Schools, oenologic stations, 
experiment fields and the like. 

International Students’ Judging Competition. — Farmers’ Advocate, 
Eondon, Canada, December 14, 1911, p. 2065, and Canadian 
Farm, Toronto, Canada, December 22, 1911, p. 7. 

There was held at the International Dive Stock Show at Chi- 
cago in December, 1911 the annual competition in judging livestock 
between students of Agricultural Colleges in North America. Ten 
colleges competed, each having a team of five men. The animals 
judged consisted of Belgian and Percheron stallions and Belgian 
geldings, Shorthorn heifers, Angus steers and Hereford bulls ; Hamp- 
shire rams. Southdown wethers and Dincoln wethers ; Duroc- Jersey 
barrows, Berkshire sows and Poland-China boars. 

Fifty points were allowed for correct placing and fifty points 
for perfect reasons. 

Of the ten colleges which competed, three are Canadian insti- 
tutions and these won the ist, 2nd and 4th general awards. Of 
the ten individual students scoring highest points seven belong to 
Canadian colleges. Five thousand was the maximum number of 
points possible. The complete standing of the colleges with the 
score made by each is as follows ; 

Macdonald, Quebec, Canada, 4363 % ; Manitoba, Canada, 4335 % ; 
Missouri, U. S. A. 4315 ; Ontario, Canada, 4205 ; Iowa, U. S. A. 
4154%; Texas, U. S. A. 4121; Montana, U. S. A. 4120; Ohio, 
U. k A. 4108 % ; Kansas, U. S. A. 4069 % ; Nebraska, U. S. A. 

4032 

Rice Prof. James E. The New Poultry Building at Cornell Uni- 
versity, U. S. A. — The Illustrated Poultry Record, Vol. 4, No. 5, 
pp. 207-209. Dondon, February, 1912. 

The Poultry Husbandry Building, now in process of construc- 
tion at Cornell, is the result of a special appropriation of $ go 000 
made by the New York State Degislature of 1909-10. It contains 
a basement, three stories and an attic. On the basement and first 
floor are the killing room, the egg handling and testing room, the 
laundry, storage room and other offices. The second floor contains 
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a general office, and five private offices, a general research labor- 
atory, a. library, an exhibition room, a seminary room, and. a small 
recitation room. The third floor includes a large lecture room, two 
large laboratories, a photographic room and a recreation room. The 
latter will also serve as a meeting place for the Poultry Association 
and the Winter Poultry Course Club. It is planned eventually that 
there will be loggias extending from each end of the main building, 
and leading to a judging pavilion to the west, and an incubator 
building and brooder houses to the east. The chickens will be reared, 
the breed testing project will be carried on, and the regular inves- 
tigational work will be conducted on the fifty-acre poultry farm 
North of Forest Home, about three-quarters of a mile from the 
teaching plant. 

The main building, the extension and the auxiliary buildings, 
when completed as planned, will provide accommodation for teach- 
ing at one time one hundred or more winter course students and 
nearly three hundred regular and special students in the elementary 
lecture, laboratory, and practice courses. 

ZiMMERMANN, A. The Imperial Biological Agricultural Institute at 
Amaui, German E* Africa, (Das Kaiserlich Biologisch-Dandwirt- 
schaftliche Institut Amani). — III, Landw, Zeitung, Berlin, 10. Fe- 
bruar 1912. 

The Biological Agricultural Institute of Amani was founded 
in 1902 by Count v. G 5 tzen, then governor of German F- Africa. 

Its objects are the following: 

1. Research, from a practical point of view, of the necessary Uermam 
conditions for the growth and development of cultivated tropical East Africa 
plants.,,^ ,, 

2. Researches on the diseases and insect and other pests 
of cultivated plants, and on the means of prevention and cure. 

3. Soil analyses; experiments on manuring; analyses of raw 
materials and of animal and vegetable products, which present any 
interest either as matter for exportation or as human food or me- 
dicinal substances. 

4. Study of the flora and fauna of German B. Africa. 

On account of its favourable conditions of soil and climate, 

Amani, in the mountains of Eastern Usambasa was chosen as the 
site of the Institute. The land belonging to it is 741 acres in extent 
and rises from an altitude of 1300 feet, on the banks of the river 
Sigi, to 3575 feet at the top of Mt. Bomole. 



%6 EDUCATION AND EXPERIMENi^ATtON IN ACiRiC. AND EORESTR-^ 


Tlitis at Amani, exclusively tropical plants, sucE as cocoanuts, 
Elack pepper, Hevea bmsiliensis etc. may be grown .together, with sub- 
tropical ones, such as chinchona and camphor trees, conifers, etc- 

The ■ station of Mombo at the foot of West-Usambasa completes 
the experiment station of Amani by affording a great extent of 
land in the plain. 

The principal buildings and the laboratories of the station are 
situated at neatly 3000 ft. above sea-level. 

An area of about 250 acres has already been cleared of forest, 
preparatory to being cultivated, and about thirty miles of roads 
have already been built in the estate. The following figures will give 
some idea of the importance of the available material of the 
station : 

During the year 1910-1911,402 consignments were made, of 
which 359 to private persons and 43 to State institutions; they 
comprised 8169 plants, 45 packages grasses, 1002 cuttings and 7000 
bulbs, besides 2927 parcels of seeds grown for the most part on the 
land of the station. It is expected that in the current year the 
number of plants and seeds to be distrituted will be much greater. 

The Institute has devoted a good deal of its activity to the 
study of improved methods of growing and preparing tropical produce. 
Thus, for rubber, by adopting a new method of coagulation it has 
been possible to diminish considerably the cost of production; in 
the preparation of camphor and the gathering of chinchona bark 
the new methods introduced have been attended by excellent re- 
sults. The bark obtained bears comparison with the Java bark in 
every respect. 

The production of essential oils, of tanning matter and of dye- 
stuffs has also received much attention. 

experiments have been carried out in the cultiva- 
tion of various kinds of maize, the best of which have already been 
distributed to European and native growers. Henceforward a greater 
development will be given to the cultivation of rice and, generally, 
to irrigated crops. 

The laboratory of plant pathology has been very busy and 
every effort is being made to spread information as to the best 
means of controlling the diseases of plants, and insect pests. Manu- 
ring experiments are carried on, not only at the Amani station but 
also in private properties. The chemical laboratory has analysed a 
great number of soils and the employes of the station, at every 
request, visit private properties with the object of supplying prac- 
tical information and advising as to the methods of cultivation 
which, in the experiments carried out, have been attended by success* 
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During tlie winter the course of tropical agriculture was attended 
by 24 farmers and 4 employes of the Station. ' 

Consultations by letter have also increased very much. The 
station has answered 333 questions put. by farmers asking for in- 
formation on various subjects connected with agriculture, and beyond 
the limits of the Colony 72 items of information were forwarded to 
private enquirers and 151 to institutions. 

At present the propaganda of the station is carried on by Ddr 
Pflanzer, B, newspaper that is published at Dar-es-salam. More im- 
portant publications are the ** Berichte uber Land- und Forstwirt- 
schaft fur Deutsch Ost-Afrika ” , 

Lastly, it may be mentioned that among the annexes of the 
Amani station there is a building for the accomodation of visitors; 
these are for the most part Europeans that have settled in the co- 
lony, students, and farmers and employes of the neighbouring En- 
glish and Italian colonies. 


Watts, Francis. Experimental Work at the Botanic Station and 
Experiment Plots, Montserrat, during 1910-1911. — Imperial 
Dep, of Agr, for the West Indies. Report for igxo-igii,pp. 1-^22. 
Barbados, 1911. 


The details of this Report as to the distribution of planting 
material from the stations show the existence of a diversified de- 
mand for plants in the island. 

Over 18 000 plants have been distributed, 12 250 of which were 
of lime trees, and over 18000 cuttings of sugar cane and sweet 
potato. 

With a view to obtaining a race of cotton plants suited to 
local conditions and producing lint of good quality combined with 
high yield, the various types selected in the preceeding year were 
given comparative trials in the Experiment Station and the crop 
submitted ' to spinning trials. 

The best results were obtained with the following varieties : 
Dagenham No. 4, Heaton No. 8 and 9, and St. Vincent No. x. 
Practically all the cotton estates will have trial plots in 1912 planted 
with the best strains from the station, some 500 lb. of seed having 
been distributed. V :v ^ 

Twenty-seven plots were devoted to cotton manuiial experi- 
ments, including nitrogefi, potash, phosphate and cotton-seed-meal 
series.' 

Efforts have been made during the last two years to collect all 
the varieties of sweet potato cultivated by the peasantry, with a 
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view to their introduction into the trials with this crop in the 
experiment stations. 

The results of the experiments so far show that some of the 
local kinds are heavy croppers, and are likely to prove useful ad“ 
ditions to the collection. 

A description has been "made of all the varieties cultivated in 
the Station. 

The characters considered were : colour of stem, colour of pe- 
tides, colour of venation, character of growth, colour of potato and 
colour of flesh (raw). These botanical characters are so far suffi- 
cient to identify correctly any variety of sweet potato. 

The Ground Nuts trials are regarded as the most reliable trials 
yet conducted in Montserrat. The Carolina Running variety has 
given a yield of 1706 lb. of cured nuts per acre. The method of 
determining the yield of cured nuts was to weigh the nuts as reaped 
and to deduct 35 % for loss on drying. Gambia, Spanish and Local 
have also proved to be very good varieties. 

The experiments in the breeding of Indian corn were continued, 
and thirty progeny rows were grown in the Station. Each row was 
reaped and weighed separately and the best cobs from the heaviest 
cropping rows were kept for replanting. The actual yield was 36 bu- 
shels of shelled corn per acre. 

A collection of seventeen sugar-cane varieties is maintained in 
the Station. An important section of the Station is devoted to 
recently introduced plants, the most important of which' are Indian 
Eodder Grass {Penniseium cenchroides), a Californian Grass 
lum dilaiatum) y Soy bean {Glycine Msfida)y Urd or Jerusalem pea 
[Phaseolus trinervis)y Boia Medelloa {Tephrosia Candida and T, pur^ 
purm)y Bambarra Ground-nut {Voandzeia suUermnea) and Yequie 
Manicoba Rubber 


agricultural INSTITUTIONS. 


The Agricultural Improvement Associatioii of Nofth laketa. — 
Farmer and Breeder. Sioux City, Iowa, January igrs. 

This new association- consists of North Dakota bankers, busi- 
ness men, and land owners, and has raised a fund of $300000 to 
be expended during the next three years at the rate of $100 boo a 
year-,:fer 'the purpose of promoting, :agriculture:in; the, State,, ■ ', 
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Plans are being perfected for conducting demonstration farms 
in various parts of the State, in localities representing the , prin- 
cipal soil types, to be located so as to be of easy access to visitors 
from the surrounding territory. On some farms methods for the 
conservation of soil fertility will be studied; on others more and 
better live stock will be introduced with a view of demonstrating 
that the farmers all over the State would be greatly benefited if 
they would give more attention to diversified farming than they 
now do. 

In certain sections such crops as clover, alfalfa, and peas will 
be grown. Much attention will also be paid to the production of 
corn and better varieties of oats, wheat, barley, and other small 
grain crops. 

The farmers who are to co-operate with the association in this 
educational demonstration work are to carry on the work them- 
selves, but the management of the land devoted to demonstration 
work, is to be under the direction of an expert furnished by the 
Agricultural Improvement Association. 

This association is a private concern and donates this $300 000 
fund for the good of the cause. This is the first large movement 
of its kind financed by private capital in the United States. Di- 
rector Thos. P. Cooper, formerly of the Minnesota Experiment 
Station, will have charge of the work. 


AGRICUUTURAIv SHOWS AND CONGRESSES. 


New Zealand Shows. The Pastor alhts' Review, Vol. XXI, No. ii, 
pp, 1209-1212. Melbourne, January 15, 1912. 

The annual spring show of the Otago Agricultural and Pastoral 
Society opened in Dunedin on 29th November. 

Of horses only Clydesdales were on view. 

In the cattle section the total number of entries was 176, 
among them a number (61) of high class Ayrshires. The exhibit 
of Shorthorns was in all respects highly satisfactory. 

Competition was exceedingly keen and the judge had much 
difficulty in arriving at his decisions. In the Polled Angus section 
the noted Gladbrook stock at once assured the quality of the 
cattle exhibited. The Jersey cattle exhibit was only moderately 
good. The Holstein cattle entries were not numerous, and the 
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competition not very close. The fat cattle section presented some 
fine-conditioned animals. 

The show of sheep was splendid. The strongest sections were 
the Border Leicester and the Romneys. There were also .some 
Shropshire Downs and in-bred half-breds. 

There was a very fine display of pigs. 

The Southland Agricultural and Pastoral Association’s Show 
was held on 12th and 13th Dec. 1911. In the sheep and cattle 
sections the entries were large and the quality of the exhibits 
excellent. 

In the latter section there were representatives of nearly all 
the breeds. Shorthorns and Ayrshires being particularly strong. 

As a whole the sheep section was very good. The Border 
Leicester and Romney Marsh breeds were well represented and 
there was keen competition in almost every class. 

PoROEOT, B. Fattened Poultry: Competition Show at Bourg. (Le 

Concours de Volailles grasses de Bourg). — La Vie d la Cam>- 

pagne, Vol. XI, No. 129, p. 84. Paris, i Pevrier 1912. 

For nearly fifty years, at the approach of Christmas in each 
France year, a conipetition show of fattened poultry has been held at 
Bourg, in the Department of Ain. 

Owing to the prizes offered by the State, the town of Bourg, 
the Agricultural Assembly, and the Departmental Society of Agri- 
culture, the amount of poultry exhibited increases year by year. In 
191 1 there were 430 capons, 702 pullets, 280 geese, 215. ducks and 
174 turkeys. The breeders of Beny, Treffort, Saint-Btienne-du-Bois 
and Meillonnas are well known for the excellence of their methods 
(especially as applied to the breed Bressane d pattes bleues) and al- 
ways carry off the first prizes. 

The birds are from 6 to 8 months old when they are exliibited. 
The fattening lasts from the. beginning of November to the 15th 
or 20th December. The average weight is then from 6,6 lbs to 
8.8 lbs for capons, and 5,5 lbs to 6.6 lbs for the hens. 

The birds are crammed by hand, and the farmer’s wife judges 
of the amount of food to be administered by the state of the crop. 
They are fed thrice a day, (morning, midday, and evening) on balls 
of paste made of the meal of maize and wheat mixed with milk. 
No drink is given, except sometimes a little milk. The cages con- 
taining the poultry to be fattened are covered as soon as they have 
been fed. The birds are carefully watched, as they may often get 
ill and die of indigestion or plethora^^^^^^^ 
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' The, export from the above-named districts to Tondon, Paris, 
and Brussels is constantly increasing, and reaches the anmial figure 
of I 300 tons. 

International, Pr,ize“Coiiipetition for Riee-Desiccators, at Yercellij 

Italy^ in May 1912 , (Concorso intemazionale di essiccatoi da 
riso, a Vercelli, Italia, nel Maggio 1912). — II Giornale di 
Risicolkira, Anno II, No. 3, pp. 44-48. Vercelli, 15 Feb- 
braioi9i2.' 

At the time of the International, Exhibition of Rice-Growing 
and Irrigation, to be held at Vercelli (i), there will be an interna- 
tional prize-competition for rice-desiccators. 

The machines entered must be of one of the following classes: 

1. Fixed machines, with minimum output of 20 tons of dried 
rice in 24 hours. 

2. Fixed machines, ' minimum 10 tons. 

3. Moveable machines, minimum 4 tons. 

In all the classes, the desiccator must be capable of removing 
20 % of water from the fresh rice. 

Further information and programmes may be obtained from 
the Associazione fra gli agricoltori del Vercellese Via S. Anna, 15, 
Vercelli (prov. Novara, Italy). 

Agricultural Traction Engines in Algeria. (Essais de Motocnlture 
en Algerie). — Office du Gouvernement General de VAlglrie, 
XVIII Annee, ,No. 4, p. 61. Paris, 15 Fevrier 1912. 

The Department of Agriculture is organising for 1912, from 
May 27 to June 15, in the districts of Setif and Mitidja some test 
experiments in mechanical traction as applied to agriculture. They 
will, if possible, be continued in 1913 in Oran. They will be open 
to all constructors without distinction, and there will be no clas- 
sification according to merit. 

The Government General of Algeria, within the limits of the 
funds at its disposal, and following the order of priority of appli- 
cation, undertakes the transport to Algeria and back of machines 
intended for the experiments, from a French port to the station 
nearest to the place where the experiments will take place. 

Applications will be received till 30 April 1912, by M. Stotz, 
Director of the Agricultural School of Maison-Carree (Algiers), Gom- 
missioner General, who will reply to all requests for mformation. 


(i) See B. March '1912. NO'. ,4^^ ■■■■ '■ {Ed.), 



862 


AGRICUtTXJRAI, MEXSOROLOGY 


CROPS AND CULTIVATION 


AGRICULTURAL METEOROLOGY. 


619 Nerucev, M. On the Estimation of Humidity in Agricultural 
Meteorology. (Usloviia Orgaiiisazii Selsko-KLosiaistvennekh 
Meteorologhiceskikh Nabliudenii). — Khosiaistvo, VII oi G. 
Isdaniia No. 4, pp. 89-95. Kiev, 26 lanvaria 1912. 

To determine whether there is a direct relationship between 
Russia the quantitative value of the harvest and the total rainfall as regis- 
tered by the raingauge, observations were made on fields of wheat 
sown in March at Elisavetgrad under the care of Presikov, and 
they lasted over a period of eleven years. The results are given 
in the following table ; the spring rains^ owing to their importance, 
are also given in percentage of the total rainfall. 


Year 

Rain 

inches 

spring rain 

inches 

Spring rain 
in percentage 
of total 
rainfall 

Yield 
in cwts. 
per acre 

1879. . . 

26.5 

8.6 

32.3 

3*15 

1886. . . 

194 

24 

124 

,3,63 

1887. . . 

16.3 

4*3 

26.2 

747 

1889. , . 

18.5 

7.6 

40.8 

246 ' 

1891 . . 

214 

4*7 

22.0 

443 ' 

1893/ . . 

17.3 

2.7 

15-3 

'6.09 

1898, . . 

131 

3-3 

24.3 

6.69 

1902. . . 

144. 

4,2 

29.0 

3.82 

1903. . • 

IA 5 

2-5 

17.8 

7.88 

1904. . . 

9*2 

3-5 

38.2 

4.66 

1909. . . 

14-9 

3-3 

21.9 

8.38 

Average . 

16,9 

4-3 

23,3 

3*34: 
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In these eleven years there are five with harvests above the 
average, namely 1909, 1903, 1887, 1898, and 1895 ; in these the 
rainfall averaged 14,9 in., of which 3.2 (21.5 %) fell in spring ; the 
crop averaged 7.3 cwt. There were six years, with harvests below 
the average, namely, 1904, 1891, 1902, 1886, 1879 1889; in 

these the rainfall averaged 18.3 in., of which 4.2 (28.3 %) fell in 
spring; the crop averaged 3.7 cwt. 

It will be seen that the rainfall and its distribution provide 
the most favourable conditions for the wheat precisely in those 
years when the harvest was scanty. 

This shows that it is as a rule impossible to draw absolute con- 
clusions based on the value of a single factor. 

Here is an item which, although registered in meteorological 
tables, is almost always neglected both as regards itself and as 
regards its relation to the other items. This is the evaporating 
power of the soil and of plants, which is often two or three times 
as great as the atmospheric precipitation. Thus for the Experiment 
Station of Plotiansk we find a total rainfall of 16.3 in., with an 
evaporating power of 32.5 in., and for the Agricultural School of 
Eukianov, 13.75 in., and 37.3 in. respectively. 

It is clear therefore how this factor must be regarded in cal- 
culating the balance of moisture in the soil available for plants. 

Zebediev has been led by his investigations to the opinion that 
the aqueous vapours which condense on the ground are of much 
importance, as they increase the reserve of sub-soil water. 

Consequently in studying the action of moisture on plant life, 
it is necessary to examine the conditions, which by accelerating or 
retarding the processes of condensation, determine the circulatibu 
of aqueous vapour from the soil to the surrounding atmosphere, 
again from the latter to the soil. 


The Amounts of Nitrogen as Ammonia and 'Nitrfc (anfi 
Nitrons} Acid in the Rain-water coileeted at' Uithniasermeedeiit ■ 
Groningen, — The Journal of Agricultural Science: Vol, IV, 
Part 3 pp. 260-269. Cambridge. January 1911. 


The nitrates were determined according to the following me- 
thod worked out by miss Huizinga. The results of the analyses of 
the rain-water eoUected with the pluviometer during 1909, are given 
in the following table, (the article contains also another table show- 
ing the results of analyses for the period July 1908 to De- 
caiiber\i9io).:' ■■ 


Metherlaiiis 

'Brltalii:::; 
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' . 1909 

Rainfall 

Nitrogen per milEon 

. Rainfall X nitrogen 
p.' p. m. 

mm. 

inches 

as 

ammonia 

as nitrates 

and nitrites 

as ' 

ammonia 

as nitrates 

and nitrites 

January- April , 

164 

6.44 

0.840 

■ 0.239 

137-8 

39-2 

May- June . . . 

88 

345 

0.980 

0.281 

86.2 

24.7 

JMy 

97 

3-8 i 

6.607 

0.214 

58-9 

20.6 

August ... * 

123 

483 

0.327 

0.167 

40.2 

' 20.5 

September . - 

94 

3-69 

0.187 

0.167 

17.6 

^ 5*7 

October. ... 

67 

2.63 

0.840 

0.254 

56.3 

17.0 

Norember . 

82 

3.26 

0.653 

0.154 

53-5 

12.6 

Becember . . . 

109 

4.28 

0.280 

0.248 

30-5 

27.0 


In general it may be said that the concentration of nitrogen 
is to a certain extent inversely proportional to the rainfall. It will 
be seen that in May, June, July, and August 1909 the decrease of 
ammonia and the incaease in the rainfall are rectilineal. In this 
case the nitrogen concentration seems to be directly proportional 
to the amount of rain-water. When calculating the amount of 
ammonia precipitated by rain per month expressed by the product 
of parts per million nitrogen and rainfall in mm., it is seen from 
above table that these products are still variable. This proves that 
the amount of atmospheric nitrogen brought down by rainfall is not . 
only dependent on the amount of rain, but is influenced by other 
meteorological conditions. 

In representing graphically the amount of rainfall and the 
amounts of nitrogen as ammonia and as nitrates (and nitrites) pre- 
cipitated during the different months, an inverse relative propor- 
tion is shown by the first two curves (rainfall and NHj-N) while 
the third (NO^N) is fairly horizontal. . 

A graph of the average monthly amounts of nitrogen as am- 
monia in Rothamsted rain from 1888-9 to 1900-1 shows a similar 
inverse relative proportion, but in a less degree. Miller [The Jour- 
nal of Agricultural Science, YcA. J. 2%% Table II) shows from the 
Rothamsted data that the concentration with low rainfall is always 
higher than with high rainfall. With a mean rainfall of 0,65 in., 
the rain-water contained o.gbs iiitrogen as ammonia and 0.442 ni- 
trogen as nitrates, wlulst with a mean rainfall of 4.92! in., Ihe 
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amotiBts were 0.278 and 0.124 respectively. These data correspond 
well with Mr. Htidig’s, experience. There is however no such rela- 
tion between the total amounts of nitrogen and rainfall. 

The relative proportion between nitrogen as ammonia and ni- 
trogen as nitrates (and nitrites) calculated as an average is 

0,724 p, p. m. to 0,237 P* P- rn. or. 

75*3 % to 24.7 %. 

This proportion corresponds well with the Rothamsted and other 
data. The rain-water collected with the pluviometer represents a 
monthly average of individual samples of fluctuating composition. 
To obtain a better knowledge of the latter, the writer sampled 
rain-water by means of a funnel of i m, diameter, placed in a 
bottle holding 20 litres. A sufficient sample was thus collected from 
a single shower. The composition of the rain was very variable. 
In some cases there seems to be a relation bclween the composi- 
tion and the meteorological conditions under which the rain-water 
was sampled. For instance, the ammonia percentages were high, 
with some exceptions, when the samples were collected during thun- 
derstorms ; but under normal conditions they were not high. In 
samples taken on successive days the concentrations did not usually 
differ much. 

The relative proportion between ammonia and nitrates calcu- 
lated as an average was: 

0.565 mgr. : 0.182 mgr. 

75.6 % : 24.4 %. 

It is noteworthy that this relative proportion corresponds quite 
exactly with that found by the gauge-observations, thongh they 
differ in absolute value. 


Sample from rain-gange as a mean . . . 

» » funnel » » . . , 

The mean rainfall in the Netherlands (since 1852) is about 
700 mm. (27.51 in,). Assuming the average composition of the rain- 
water to be the same as has been calculated from the gauge-obser- 
vations — *724 mgr. of N as ammonia and *237 mgr. N as nitrates 
per litre ox 0.961 total nitrogen — the soil only receives 6.73 kg. 
(14.80 lbs.) of nitrogen per hectare (2.4711 acres) per annum. 


Nitrogen 


as 

flWmnTiia 

0.724 mgr. 
0.565 » 


as nitrates 
and nitrites 

0.237 

0.182 
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It. has been shown by Liebscher, {Verslagen van landbouwkundje 
onder-zoekingen der Rijkslandbouwproef -stations, No. X. 91 1) and 
other investigators, that for cereals there is only one period which 
is significant for the assimilation of nitrogen. This period may be 
roughly marked out from about some weeks after the germination 
to the earing-stage ; it lasts for almost 50 days. Thus it will be 
evident that from a manuring point of view the atmospheric com- 
bined nitrogen is of little importance. 


mi Hofmajstn, . K., and Hansen, J. Meteorological 0.bser?atioES ,at the 
Experiment Station of Dikopshof, Bonn-Poppelsdorf . (Die Wit- 
terung). Zweiier Bericht vom Dikopshof, Enter Abschnitt, 1-6. 
Berlin, 1911. 


The first chapter of the second report of the Experimental 
Germany Station, Dikopshof, attached to the Royal Agricultural Academy of 
Bonn-Poppelsdorf deals with the meteorological observations made 
there in igo8 and 1909. 

The course of the weather in these two years was very different, 
and was reflected in the sharp contrasts presented by the crops as 
regards their quantity and quality. 

was cold and wet, with abundant, but 
unequally distributed, rain, in March and April. February had 
been relatively mild, with normal rainfall. May, June and July 
showed a relatively high temperature. The heavy rains and low 
temperature which began in August lasted till the first third of 
September, after which fine autumn weather set in and lasted till 
the end of October, during which period only 2.25 mm. (0.09 in.) 
of rain fell. 

The cereals gave as a whole an unsatisfactory yield. 

In 1909 the winter was unusually severe for Rhine districts, 
the mean temperature for January being — 1.3® C. {2g,6^ F.), and 
for February —1.50 €. (29.3 F.). 

The spring was late and the summer very wet, the only months 
relatively dry being May and June. The consequence was that the 
forage and beet crops suffered, while the grain harvest was un- 
usually good. 
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MKRCANXoisr, P, I^. and van Ufforb, Quarles. Electric Iliagaras (i). 
(A propos des Niagaras electriques). — Proch-Verhaux des 
Seances de la Societe vaudoise des Sciences naturelleslSo. 4, Seance 
du 7 Pevrier 1912. lyausaiine. 

The electric Niagaras of Messrs, de Negrier and Beauchamp 
are nothing else but great lightning conductors, and are supposed to 
be able, like the hail preventers of 1825, from which they are de- 
rived, to discharge the electricity with which storm-clouds are laden. 
Messrs. Negrier and Beauchamp while laying down as a principle that 
the formation of hail is due to the accumulation of electricity in the 
clouds, consider that the five Niagaras'' of the Vienne district, each 
40 metres (150 feet) high and erected at a distance of 10 km. (about 
6 miles) from each other will afford efficient protection. 

M. Mercanton, among others does not place much faith in the 
efficiency of Niagaras " and is of opinion that the results hitherto 
published should only be accepted with a prudent reserve. He is 
confirmed in this attitude by the history of the various attempts 
at protection against hail, and thinks that the hopes founded on the 
use of Niagaras " are too slender and the apparatus too expensive 
to warrant the Canton of Vaud in adopting this method of hail con- 
trol which has not even the merit of originality. 

Ill this connexion, M. Quarles van Ufford recalls the but little 
known experiments of Prokop Divisch, curate of a small village in 
Bohemia who devoted his leisure time to the study of natural science 
especially of electricity. In 1754 he erected a lightning conductor 
consisting of an iron rod, one extremity of which communicated with 
the underground water and the other bore some horizontal arms sup- 
porting iron boxes studded with iron spikes and filled with iron 
filings. ^ The whole apparatus was about 40 metres, (150 feet) high. 

Several times Divisch was able to test the usefulness of his light- 
ning conductor. He observed that the storms dissolved on ap- 
proaching it, and that hail, frequent in the neighbourhood, spared the 
locality in which the apparatus stood. In spite of this benefit, Divisch 
met with no success ; all the unfavourable meteorological phenomena 
which happened, such as the absence of snow, very cold winters, etc. 
were attributed to his apparatus, and at last the neighbours, be- 
lieving that Divisch sent them the hail which otherwise would have 
fallen on his land, destroyed his apparatus which was never recon- 


Nov.-Dee. 19x1, No..3:ro7,. 


€22 


Switzerland 



868 . 


AORICTOTURAI, G-EOWaY-, 


stmcted. Divisch’s idea, however, has either been taken up again or 
it has independently occurred to' other workers in the same field, and, 
in a somewhat modified and improved shape it underlies the present 
French '' electric Niagaras 


AGRICUI.TURAI, GEOLOGY. 

KossowinscH, P. The Black Soils. (Die Schwarzerde). — 

nationale Mitteilungen fur Bodenkunde ; Band I, Heft 3-4, 
pp. 199-355- Berlin, 1912. 

The black soils, from their extent and fertility, their strati- 
graphical importance, and richness in humus, have for a long time 
attracted the attention of pedologists, agriculturists and botanists. 
The tschernosiom occupies nearly all South European Russia 
and part of West Siberia, passing over in the north to grey forest 
soil and in the south to chestnut-coloured soil (Kastanienboden). 

The climate in the district occupied by the black soils is con- 
tinental and is characterised by : insufi&cient rainfall, dryness of the 
air, hot summers (mean 17 to 20^ C.) and severe winters (mean 
— 4 to — T 2 P Gv). 

Two factors contribute to the aridity of this soil: 

a) The rain comes down in the form of heavy showers, and 
the water has no time to penetrate into the ground, but runs off 
at once into the depressions and rivers. 

b) The chief atmospheric precipitation is in the summer, 
when the water is at once taken up and used by the vegetation. 
The dryness of the soil renders the process of leaching very feeble, 
thus excluding the growth of trees, and causing the flora to present 
the characteristics of steppe vegetation, with a predominance of 
Gramineae, which are capable of resisting the saline nature of 
the/ soil./.; . 

The black soils are formed under the most varied lithological 
conditions. In the central portion of European Russia, the subjacent 
rock is Russian loess, which is fine in texture and rich in calcium 
carbonate. Further north, the subsoil consists of moraine clay; in 
the south, the black soils rest upon red-brown clay; in the south- 
east, on variegated saline clays and upon the sandy strata of the 
Aralo-Caspian sea. In the Transcaucasus, the tschemosiom '' is 
formed from the weathering of crystalhne rocks, 
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Although the rocks to which the tscheruosiom '' owes its 
origin differ so much in origin and in composition, yet they have 
certain common characteristics ■; porosity, richness in calcium carbon- 
ate, a tendency to perpendicular cleavage, the occurrence at cer- 
tain depths of accumulations of gypsum and soluble salts (sodium 
chloride, sodium sulphate, etc.). These facts all tend to prove 
that the uniformity of the subsoil is the result of the process of 
the formation of the tscheruosiom. Thus, in the northern part, 
where the subsoil consists of moraine clay, this is superficially 
somewhat changed, assuming the appearance of loess. 

The Process of Tschernosiom Soil formation. — The composition 
of the soil and the subsoil does not substantially differ. The soil 
is richer in humus, nitrogen and phosphoric acid and poorer in 
lime, magnesium, and carbonic acid. The mechanical composition 
of both is similar. 

The processes of leaching, which are relatively feeble, extend 
to considerable depth (more than two metres, 6 ft. 6 in.) with the 
accumulation of easily soluble salts, such as chloride and sulphate 
of sodium, these salts being wanting on the highest strata. Carbon- 
ates of magnesium and of calcium are deposited at a depth of 
I — 2 metres below the humus stratum, a little above the gypsum 
horizon. No removal of the finest particles of clay alumina or 
iron-oxide from the upper strata is observed, because in the form- 
ation of the tschernosiom, conditions were not favourable to the 
transport of substances in a colloidal condition. 

The formation of the black soils was accompanied by a large 
accumulation (up to 16 %) of humus. The conditions which brought 
about this accumulation were as follows: 

1. The large annual formation of masses of organic matter 
due to the rich vegetation which forms owing to the abundance 
of nutritive substances in the soil of the steppe, which has been 
little subjected' to leaching action. 

2. Want of sufficient moisture to promote the rapid decay 

of organic substances. ■ • 

3. The high content of the parent rock in calcium and ma- 
gnesium, which contributes to the formation and preservation of 
the humus in the soil. The formation of the black soils iS there- 
fore chiefly characterised by negative reasons; absence of leaching, 
with however no injurious accumulation of soluble salts, and a very 
high percentage of humus. 

Morphological Characters of the Tschernosiom. — x.. Colour, '—Tlht 
main colour of these soils is black, but a gray shade is clearly to be 
distinguished where the damper portions of the forest-steppe zone 
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appear; and a grayish chestnut-colour where the black soils of the 
driest districts alternate with chestnut soil. 

2. Comj>osiUon, — The surface is usually covered with a layer 
2-4 cm. deep of a thick felt formed of rootlets mixed with a grayish 
dust derived from plants, sand and fine mineral particles. Beneath 
this (in virgin soil) occur two strata in vertical succession : 

a) A dark uniformly coloured humus stratum 30-60 cm. deep 
and formed of small lumps having a diameter of 2-4 mm, 

Z?) A much coarser and less homogenous layer which passes 
inperceptibly into the subjacent rock. 

Classification of the Different Types of Tschernosium. — The black 
soils are classified under different heads according as to how far 
they express the characteristic method of formation of the type. 

They may thus be divided into three groups. 

1. Typical tschernosiom. 

2 . Chocolate-coloured or chestnut-coloured soil showing the 
characteristics of a desert-steppe formation. 

3. Gray tschernosiom of the forest-steppe zone with the 
characteristics of the Podsor' formation. 

Mechanical Composition of the Various Types of Tschernosiom , — 
The data obtained by means of chemical analyses, according to the 
method of Schdne and Osborn, permit of the following groups being 
distinguished. 

I. A compact-clayey black soil containing over 40 % of clay 
particles (diameter below 0.01 mm.). 

3. A clayey black soil in which the particles below 0.0 1 mm. 
are between 25 and 35 %, and the silt (o.o5“0.oi) amounts to 50% 
and over. 

3. Tight clayey black soil. Clay particles 20 %. 

4. Toamy black soil; percentage of clay particles not exceed- 

ing 10%. 

Physical Proferties of the Black Soils. — The writer, besides 
gmng a large number of data, enters into a minute discussion of 
the physical properties of the Black Soils based on his personal 
observation, and on the works of numerous authorities. 

The following table refers to the different groups of the 
Black Soils. 
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Ap'iculMral Properties of the T schernosiom. — These soils, from 
their chemical composition, and their physical properties, are ex- 
ceedingly well adapted to agricultural requirements. In spite of 
their fine structure, their characteristic granular nature permits of 
free passage to water and air alike. 

Their richness in humus and clayey particles allows a consider- 
able amount of water to accumulate in the superficial layers, and 
the granular structure prevents any stagnation. All the observa- 
tions made, show that the productivity of these soils would be 
quickly reduced if their structure were altered by exaggerated and 
mistaken methods of working it. The black soils are rich in nu- 
tritive substances, and retain their fertility for many centuries. This 
is accounted for by their physical properties, which favour weather- 
ing, by the characters of the parent rock, and by the slightness of 
leaching. Another point tending to preserve the fertility is that 
years of heavy crops alternate with years of poor ones, in which 
little nutriment is. removed from the soil. 


SOIL PHYSICS, CHEMISTRY AND MICROBIOLOGY. 


Piskunov, D. The Efleet of Topographie Conditions on thd Develop- *24 
ment and Yield of Cultivated Plants. (Vliianie Topographices- 
kikh Uslovii na Rasvitie i Uroxai Kultumekh Rastenii). — ■ 

Sapiski Novo-Aleksandriiskago Instituta Selskago Kkosiaistva i 
Liesovodstva. (Journal of the Institute of Agriculture and For- 
estry at Novo-Alexandria), XXII Tom, i Vep„ pp. 46-100, 

S. Peterburg, 1911. 

The writer gives the results of many interesting investigations 
carried out for the purpose of determining the action of the topo- 
graphical factor on the growth of wheat, flax, and lupins, in the Russia 

experiment field of the Agricultural Institute of Novo-Alexandria. 

He shows how the conditions of position act directly on the life of 
cultivated plants, and demonstrates for the above-named crops 
what had been already laid down by Voln for turnips, and by Petroff 
and Maidanik for sugar beets. 

Plants of different species behave differently under equal con- 
ditions of growth. Thus, wheat and flax do best on flat ground; 
on land with steep slopes, they show a marked preference for those 
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facing the West or North. I'he worst position for wheat is aslope 
facing south; for flax a slope facing east. 

lyupins prefer uneven ground, and their best position is on slopes 
facing south (the worst for wheat), or east (the worst for flax). 
These differences depend on the plants’ nature and especially on 
their root systems and on the way in which the latter re-act to 
the moisture, the temperature, and the light during the period of 
their growth. The plants with fine filamentous roots (wheat, flax) 
do badly on any kind of slope through want of water, which runs 
off all the more rapidly, the greater the quantity, and the steeper 
the slope. Flax especially, whose roots grow near the surface, suf- 
fers from the want of moisture, above all in places where, at the 
time of its maximum growth, the surface of the ground is driest, 
a thing which always happens on slopes facing east. 

On the other hand the slender roots of wheat grow downwards 
to a considerable depth, hence the worst position for this plant is 
where the whole ground (not the surface only) is driest; and this 
happens on slopes facing south. 

As regards flax, the general look of the plants, and the per- 
centage of seedlings, show how a slope facing west, provides the 
best conditions of moisture and temperature, and how flax, when 
at its maximum daily growth, can get on with diffused light alone. 
Whereas wheat is not exacting as regards temperature and light, 
and does best on northern slopes. 

The case is very different with plants like lupins, which have 
a large, well developed root system. They can reach the moisture 
far down in the soil, where the sun’s evaporating power does not 
reach, at least during the first period of their growli. Hence they 
do best on southern slopes in the full morning sunlight. 

On level ground, where there are varying conditions of moisture, 
temperature, wind, and light, the best results are Obtained in low 
and sheltered positions. The only drawback is that wheat and flax 
may suffer from the sun’s excessive power, and lupins from cryp- 
togamic diseases. 

In open high land growth is slow and incomplete. In the case 
of wheat and lupins the yield is scanty, while the flax harvest is 
abundant; but of very inferior quality. 

From the above it is clear that flat ground as a rule provides 
the best conditions for the growth and jield of crops. 

Those plants which require the sun, and w^hich have strong 
well developed root systems, do best on slopes facing south or east, 
while on slop^ which have thfe direct sun only in the afternoon they 
do not prosper. , 
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PERMANENT IMPROVEMENTS. DRAINAGE AND 
IRRIGATION. 


IMgatton ill France. — Annales de VHydrauUqm et des Ameliora- 
tions agricoles, fascicule 33, pp. 46-96 et fascicule 34, pp. 348- 
331. Paris, 1905 et 1906. 

Hixier, M. — Bulletin de la Societi d' Encouragement pour V Industrie 
rationale, iii« aunee, T. 117, No. i, pp. 110-126. Paris, Jan- 
vier 1912. 

MiiNXz, E. et Eaine;, E. — Comptes Rendus hebdomadaires des seances 
de VAcadimie des Sciences^ T. 154, No. 8, pp. 481-497. Paris, 
19 Eevrier 1912. 

I. — iRRiGAXioisr IN Provence. 

In Provence irrigation plays a most important part in the uti- 
lization of the natural wealth of the soil. Especially the early crops, 
fruit, vegetables, seeds and flowers are irrigated. Eucerne and 
meadow grasses are also watered. 

A) Meadows in the Crau district. • — The great gravelly 
plain of la Crau, about 130 900 acres in extent is bare of vegetation 
except where irrigation is practised. In the parts supplied with 
water from the Durance, which is conveyed by the Graponne, Alpines 
and other canals, fine meadows are to be seen even during the 
hottest months. 

Irrigation is carried out from the ist of April to September 30; 
every week from 5 to I cm. (2 to 4 inches) of water are used, 
which means about 13 000 to 26 000 me. per ha. ^185 900 to 371 800 
cub. ft. per acre) during the season. Under these conditions three 
cuts are made which yield 7 500 to 8 000 kg. per hectare (60 to 
64 cwt per acre) of dry hay. These results, however, are not ob- 
tained without the use of fertilisers also ; in one year 12 tons per 
ha. (96 cwt per acre) of sheep dung are given, and in the next, 
artificials, consisting of 600 to 700 kg, of superphosphate and 100 to 
150 kg. of sulphate of ammonia per ha. (4.8 to 5.6 and 0.8 to 1.2 
cwt. respectively, per acre), and so on:aitematel5^ - ■ 

The' hay, is: mostly expotted.;: ;.r '=■ 

All the large estates of la Crau possess baling machines which 
allow the hay to be pressed into bales which are then sent, not 
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only to Marseilles, Arles, and Lyons, but even to Alsace and abroad. 
7500 kg. of hay per hect. (60 cwt per acre) give 500 to 600 fr. 
per hectare (£8 to £9.125. per acre) gross returns, and it will be 
readily understood that whereas in la Crau unirrigated lands are let 
for 10 fr. per hect. (3s. z per acre), irrigated meadows com- 
mand 150 fr. (£2.8s. per ac.). 

To form a meadow, the land is first protected by cypress 
hedges, then it is broken up and the surface is prepared for irrig- 
ation by being divided by water channels into strips about 50 me- 
tres (162 feet) wide. Lucerne which forms the basis of the meadow 
is generally sown, in October, in wheat, together with other grass- 
seeds. The meadows last many years ; in winter from November 
to February they are grazed by the flocks of sheep which descend 
from the Alps where they spend the summer, and if the Crau 
farmer has not enough sheep of his own he lets part of his mead- 
ows to his neighbours at the rate of about 60 fr. per ha. (19s. zd. 
per acre) for winter grazing. 

B) Irrigated crops in the Durance plain. — In the Du- 
rance plain, market gardens and meadows are irrigated. A great 
portion of the necessary water is supplied by the Carpentras Canal, 
which affords a striking example of the changes wrought by irrig- 
ation in the agriculture and general prosperity of a district. 

The Carpentras Canal. The main canal is 89 kmet (about 53 
miles) long, the secondary canals are 58 kmet (about 35 miles) and 
the total length of the supply ditches is 673 kmet (about 404 
miles). The whole canal cost 4700000 fr. (about £186000). The 
amount of water supplied by the canal at its lowest water mark 
is 6 cub. m. (211 cub. ft.) per second. An association of land 
owners exploits the canal, which is managed by a board of ii 
members; the technical direction is conducted by an engineer who 
has under him one foreman, 9 sergeants and 48 guards. The land 
which can be irrigated by the canal is 16 600 ha. (41000 acres) in 
extent ; it is composed of gravel and of reddish sand, and was 
origmally either bare or covered with some vineyards and stunted 
oafeiV ■ 

These lands are generally porous and warm, and they utilise 
water rapidly and 3deld high returns. The extent of land belong- 
ing to the members of the association is about 5460 ha. (13 486 
acres), bnt the ratio of the irrigated surface to the total was for a 
long time very low; 20 % in i860; 43 % in 1880; 64 % in 1903; 
76 % in 1910. The increase of the extent of the irrigated surface 
became general after 1903, in which year the irrigation Regulations 
were extended to the whole network of the canal. According to 
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these regulations, which take into due consideration the varying 
needs of the farms (nature of .the soil and of the crops), the water 
is given in some* cases once every 3 3/4 days, in others - every 4 
5 6 1/4, 7 14, 8 1/4, 10 1/4 and 12 y2 days. 

However much the. intervals between the waterings may vary, 
each plot receives the same amount of water per unit of area. 
(During the year 1910 this amount corresponded to a theoretical 
continuous flow of • 1.25 litres per second and per hectare (0.178 
cub. ft. per second per acre) (i). 

Price- of irrigation water. Two rates are levied: one, for the 
upkeep of the canal, which amounts to 3 fr. per hectare (11.56^. 
per acre) and is paid for all the 5460 hect. (13 486 acres) of land 
represented by the association, the other 32 fr. per hect. (los. 
2 3/4 per ac,) is paid only for the land which is irrigated. 

Irrigated Crops, The 4 100 ha. (10 127 ac.) which are irrigated, 
belong to 7 600 farmers and bear the following crops : 

Natural pastures . i 657 ha. (4 093 acres) Strawberries. 763 ha. (i 885 acres) 

Grass leas .... 339 » ( 837 » ) Gardens . . 102 » ( 252 » ) 

Annual Crops. . . 1144 » {2826 » ) Vineyards . 95 » ( 235 a ) 

Irrigation competitions. The Carpentras Agricultural Society, 
in consequence of the continuous increase of irrigation, has organised 
a competition among the land-owners and farmers of the district. 
This competition has had the result of showing the rich and varied 
produce that can be obtained from irrigated lands. This is also 
shown by the high prices that such lands fetch in the market, 
namely from 4 000 to 7 000 fr. per ha. {£64 to £102 per ac.). 
The small number of farmers is also worthy of notice ; of the 120 
persons who entered for the competition only 42 were farmers; as 
against 78 owners, and it may be taken for granted that these 
42 farmers hope soon to become owners. 


(i) This is the theoretical amount during the whole period of irrigation 
wMcb is 183 days (from April i to October i), and it corresponds to about 
19600 cub metres per hect. (280280 cub. ft. per ac.), which is distributed to 
the various crops in a cert^ number of actual waterings. 

This theoretic^ amount . in used in France as a measure for the pay- 
ment of the water suppled. In the and in Canada the 

quantity of water supplied is measured by the height winch it would attain 
if given to the soil at one irrigation; and without losses of any kind. See B. 
March 1912, No. 487. “■ Irrigations^ et Drainages par EjS 3 ;ke et Wery, pp. 279- 
2:8 o, ' FariS; . ^ (Ed,), 
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Cultivation of Strawberries at Carfentras (i). Among the most 
remunerative crops of the Carpentras district strawberries rank 
high. The production of this fruit, which in 1888 was 210 000 kg. 
(206 tons) rose in 1905 to 3400000 kg. (3246 tons). The rights 
of irrigation, which formely were worth 70 to 80 fr. per ha (22s. 
4 3/^ d. to 25s. yd. per acre) vary now between 500 and 600 fr. (£8 to 
£9.125. per ac.) again showing the connexion between irrigation and 
the prosperity of the country. Strawberries are irrigated from the 
middle of March to October. Before the harvest they are watered 
twice a week, afterwards only once. In Mr. Batailler’s farm at 
Monteux, 270 ares (about one third of an acre) are under straw- 
berries, the land is divided into beds 120 metres (390 ft.) long with 
a fall of 0.50 m. (19 % inches) or about 4 per 1000. At the higher 
extremity of the bed the supply ditch in situated, it is built of 
cement and bordered by a foot path. The water outlets, 10 metres 
(33 feet) apart are provided with metal sluice-salves, and stone- 
ware conduits for the crossing under the foot-paths. The install- 
ation expenses amounted to 3000 fr. per ha. (£48 per acre) the 
working expenses are about 2500 fr. per ha. (£40 per ac.) per 
annum, and the yearly profit 2 800 fr. (£44.165. per acre). 

II. — SCIENTIEIC EESEARGHi ON THE PREQUENCY OF IRRIGATION 

AND AMOUNT OP WATER TO BE APPEIED, ACCORDING TO THE 

NATURE OF THE SOIE, 

The want of success which has attended some irrigation schemes 
has not been due, as some believe, to the quality of the water 
employed, but to the physical nature of the soil, and chiefly to its 
degree of permeability. Thus the prosperity of the region served 
by the Saint Martory canal which starting from the Pyrenees reaches 
as far as Toulouse, has actually decreased since the opening of 
the canal. This is due to the low permeability of the soil which 
only partially absorbs the water it gets, and thus becomes swampy. 
Similarly the area watered by the Bourne canal on the left bank 
of the Rh6ne, below the Is6te, reaps but Uttle benefit from the 
water it receives. 

The soil is extremely permeable and water sinks into it, hardly 
wetting the surface for which it is intended. It follows that the 
study of the physical properties of the soil should form part of 


(i) See & Jaimaty I911, Nh May 1911, No. 14*8 - A 
tember-Oetober, 1911, Nos. 2652, 2635, 2656. y (£^.). 
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every preliminary ' survey, so as to ascertain in the first place whe- 
ther the making of a canal would be beneficial, and then , the vo- 
lume of water, to be brought, the duty and the, mode of distribu- 
tion to be adopted. 

Irrigation water is conveyed by laterals to the land it is to 
supply. The amount of water flowing from these is successive^ 
placed, at the disposal of the ' various farmers, during a certain time, 
and proportionally to the area to be watered. To ensure the highest 
duty of the water it is necessary to calculate with precision: I. the 
amount of water forming the unit of irrigation ; 2. the length of 
time each watering employs, which with the unit, determines the 
volume of water used ; 3. the interval of time between each water- 
ing of the same plot, which interval limits the surface watered by 
the lateral. 

Precise data for these calculations are rarely in the possession 
of the engineers entrusted with the preparation of irrigation canal 
schemes ; and they mostly apply the same uniform rules for soils 
of different natures. During the last years Messrs. Faure, Mfintz 
and Laine have devoted themselves to the scientific determination 
of these data. The problem is very complex ; and up to now it 
has only been studied in connexion with meadows and with irriga- 
tion by owerflow channels. The experimenters have established 
numerous experiment fields in different types of soil and in districts 
where irrigation has long been practised, The}^ have examined the 
physical nature of the soils; they varied the volumes of water and 
the intervals of time between successive waterings and determined 
the influence of these variations on the crops. 

Different soils may be classed according to their permeability ; 
for this a scale has been drawn up, in which each degree corres- 
ponds to I centimetre (0.3937 inch.) of water absorbed in one hour. 
By means of this scale the various experiment fields have been 
classed as follows: 

■ ■ Stations,'' , ■■ , Permeability 

Fourcadel . 3 , ... . . , . , 0.05 to 0.19 
,03ides. . , ; . . . . . . . . 0.60 

vCavaillou . . . ' 2.00 ' 

Carpentras . . . . . . . . . . 3-10 to 12 , 

" 3 ''Valence' . .' 3 ''.'..' . ''50':to 60 ' 3 ' 

In each experiment fileld determinations were made: i. on the 
optimum quantity of water for the yield of the crops, ; when the 
interval of time ,:between,' successive ■wateriugS:paS;:1^^ 
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influence on tlie crops of the same total amount of water, but 
distributed in more or less frequent waterings. 

Amount of water to be applied at one time. In each experiment 
field 4 plots or “ calants ” (i) were prepared and irrigated as long 
as was necessary for the water to reach the lower end of each plot. 
The time required was carefully noted, and thus the minimum vo- 
lume of water capable of watering a given surface was ascertained. 
This volume varies with the physical nature of the soil as the follow- 
ing table shows: 


Stations 

Pcarmeability 

Number of cub. 

„ Number of cub. 


— 

met. for i ba. 

ft. for I acre 

Pourcadel 

0.05 to O.I 

150 

2145 

Ondes 

0.60 

350 

5005 

Cavaillon . . . , . 

2.00 

360 

5148 

Carpentras . . . . 

3.00 

460 

6578 

» * . . . 

10.00 

570 

8151 

» .... 

12.00 

550 

7 8^ 


The above quantities of water being taken as a unit, at every 
watering, plot no. i received this volume, plot no. 2, one and a 
half times as much; plot no. 3, twice as much; while plot no. 4 
was not irrigated and was kept as control. 

The following are the yields of dry hay in kilogrammes (2.2 lb.) 
per hectare (2.47 acres) for the last three years. The figures for 
Fourcadel and Ondes refer only to the two last mowings. 


Control, witliont 


Statious 

Permeability 

With I Tol. 

With h 5 vol. 

With 2 vol. 

irrigatioa 

— 


bg. ■ 

fcg. 

kg. 

kg. ■ 

Fourcadel . . . 

0.05 to O.I 

3930 

, — 

.... 

■ X345 

Ondes ..... 

0.60 

4189 

3870 

3897 

700 

Cavaillon . . . 

2.00 

12 842 

X3 390 

13090 

5666 

^rpentras . . . 

3.00 

13 712 

14030 

12 8^ 

2 677 

» . , . 

10.00 

14247 

II 699 

13 277 

4 762 

■ " ' , . . 

12.00 

13 123 

13 149 

12030 

54x1 

(1) Irrigation by 

calants 

is a method which 

can be advantageously 


employed in plains liaving a regular slope between i per looo to 2 per 100, 
This method consists in opening, obliquely to the contour lines, supply ditdxes 
having a section which delivers the omit of volume adopted for irrigation. 
These ditches are situated 10, 20 and 60 metres (32 ft 6 In., 65 and 195 feet) 
apart, according to the permeabiiity of the soil. The space between them is 
divided into plots, called ** calants”, 10 to 15 metres (32 ft. 6 In. to 48 ft. 
9 in.) wide, by means of little embankments 1.50 metres (5 ft 3 in.) wide 
and o.io metres {4 inches) high. These embankments spread the water iini- 
formly and do not hinder the passage of agricultural machines,. See Jm- 
gutim. ei Dmimges par 'RlsuHE et ,WUEY, p, 218, Paris 
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Watering witli one volume is thus the most advantageous. If 
in some cases a greater yield was obtained by more copious irrig- 
ation, the increase was not proportional to the greater amount 
of water. Any excess constitutes a loss of water which might be 
injurious or might be utilised on other areas; besides, by flowing 
away in the drains, it impoverishes the soil. This point is of the 
highest importance for utilizing to the utmost irrigation water. 

Frequency of irrigation. The greater or lesser frequency of 
waterings influences the yield of hay, as may be seen from the follow- 
ing table, in kilogrammes and hectares, in which the figures for 
Fourcadel and Ondes refer only to the two last mowings : 


Yield per hectare, watesriag every Control 


Stations 

Pcmeability 

3 V4 days 

7 days 

15 days 

22 % day* 

watering 

_ 

— 

kg. 

kg. 

kg. 

kg. 

kg. 

Fourcadel . . 

0.05 to O.I 

4075 

3930 

3600 

2410 

1375 

Ondes . . . . 

0.60 

3460 

4287 

3820 

2 400 

710 

Cavaillon . . 

2.00 

12827 

13 541 

II 939 

12005 

5721 

Carpentras. . 

3.00 

13 888 

13680 

11 026 

9662 

3340 

» • . 

10.00 

15578 

13 882 

12 201 

10 086 

4429 

» , . 

12.00 

12 978 

12 078 

II 246 

8413 

4009 


The above clearly shows that though the most frequent water- 
ing often increased the yield, this increase is neither sufiicientiy 
important nor regular to pay the extra labour. Generally, one 
irrigation every 7 or 8 days, is the most advantageous.. I^ess fre- 
quent watering diminuishes the yield considerably. 

Continuous flow. When the volume of water employed for each 
watering and its frequency are known, the total quantity of water 
required during the whole season (April i to October 1) may be 
easily calculated- If this volume be reckoned per unit of surface, 
the hectare {2.47 acres), and of time, the second, the theoretical 
continuous flow is obtained. According to the experiments made 
this flow ought to be in litres (0.0353 cub. ft.): 

For Fourcadel, 0.23 litres instead of 0.75 as according to the 
regulations. . 

For Ondes, 0.54 litre, flow not fixed. 

For Cavaillon 0.55 litre flow not fixed. 

For Carpentras 0.71 to 0.85 litre instead of 1.25 litres, as accord- 
ing to the regulations. 

Varying thus with the physical nature of the soils. From the 
above it is evident that there is generally a positive waste of water. 
In 'the general interest the use of -wathr should be limited to the 
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quantity that ^ is, really useful so as to extend ■ its benefits to the 
greatest possible surface. 

,At the station for the study of plant chemistry at, Meudon, 
the quantity of water evaporated for the formation of, one part in 
weight of dry produce was ascertained to be 550 times as, great. 
According to this ratio, in order to obtain ' the increase of yield 
given by irrigation, the following quantities of water would be re- 
quired: ■ ' 


Qiiautities of water 


Stations 

Increase of yield 

Evaporated by 
the crop 

Usually apolied 

— 


cwt 

m* 

cub, ft* 


cub. ft. 

Fourcadel . . 

. 2 700 

53 

1485 

52 420 

5 880 

207 564 

Ondes. . . . 

3500 

69 

1925 

67 952 

3 500 

123550 

Carpentras . 

lOOOO 

197 

5 50 f> 

194 150 

20 700 

730 710 


There is thus great waste in the amount of water applied. 

If the above calculations be repeated for a crop of aftermath 
hay during a period of extreme drought the following figures are 
obtained. 


For each watering 



Increase of yield 

Number 

Volume of water 

Volume of water 


due to irrigation 

of water- 

usually given - 

utilized by tlie plants 



cwt. 

ings 

m® 

cub. ft. 

m® 

cub. ft. 

Fourcadel . . 

2 200 

43.29 

6 

490 

17297 

202 

7130 

Ondes . . . . . 

2225 

43-83 

4 

500 

17650 

306 

10 802 

Carpentras , , 

4330 

85-30 

8 

830 

29 300 

298 

10 520 


These figures show that the amount of water usually given is 
considerably in excess of that really required by plants. It is not 
to be expected that in practical farming the ideal amount can be 
given, and no more; but all efforts should be made to get as near 
this as possible. 

Tegg, W. A. Irrigation in South Africa. — Journal of the Royal 
Society 0/ No. 3050, pp. 327-344. Tondon, February 9, 1912. 

The Union of South Africa contains some 473 000 square miles. 
In the year 1910 there was imported into the country over sea, 
agricultural produce, ■ including grain, meat, milk, butter and 
cheese, etc., of the value of over three million pounds sterling. 
The principal causes of the lack of progress in agriculture and 



PERMANENT IMPROVEMENTS. — DRAINAGE AND IRRIGATION 883 


consequently ixrigation in the South African Union are the, follow- 
ing : the distribution of the white popolation but thinly scattered 
throughout the country ; adverse climatic conditions ; difliculties of 
transport, the . trunk lines of the country having been constructed 
for the exploitation of its mineral wealth; legal difficulties which 
prevent the development of irrigation by giving rise to much liti- 
gation among the landed proprietors. For these reasons the coun- 
try has retained almost entirely a pastoral character. 

The growing of crops without artificial watering can only be 
attempted in some of the more favoured portions of the country, 
and is limited to wheat, oats, and barley. 

The south western portion of the Cape Colony, and what is 
known as the conquered territory in the Orange River Colony, are 
almost the only large areas where wheat growing on the rainfall 
is carried on. 

The Orange River Colony is able to produce wheat on the 
rainfall along the Caledon River, but the Transvaal grows practi- 
cally none. Maize (mealies) is produced on the rainfall in the Trans- 
vaal, Grange River Colony, and Natal. 

As a substitute for irrigation, experiments in dry farming are 
in progress, undertaken by both State and individual farmers. 

The mean annual rainfall of the Cape Colony is about 15 ins., 
that of the Transvaal about 29 ins., of the Orange River Colony 
21 ins., and of Natal about 34 ins. The mean for the whole of 
the Union is probably about 20 ins. per annum. 

The total area irrigated now in Cape Colony is about 500 000 
acres and at least two million acres might be irrigated. In the 
Transvaal about 100 000 acres are now under irrigation ; tiiere is 
plenty of scope for irrigation extension in both the Transvaal and 
Orange Free State. 

Act of 1906 is the statute at present in force. 
It legislates for intermittent streams, as well as for perennial ones. 
It takes away the absolute ownership in an intermittent stream 
from the person on whose land it flows, and prevents him from 
leading away the water of such stream for use oh non riparian lands, 
except by permit from the Water Court in case of surplus water. 
It also allows prescriptive rights in the water to a lower owner on 
to whose land some of the water has flowed for a period of thirty 
years. The act further makes provision for the diversion of the 
surplus water of a perennial stream across a water shed. ' Thus, 
whilst curtailing to some extent the use of the intermittent stream, 
the act extends the use of the perennial water. It gives to the 
government, and to some extent to river and irrigation boards, the 
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power to expropriate land for irrigation purposes on payment of 
compensation to the owners, allows boards and individuals to claim 
servitudes or easements on the lands of others, and makes provi- 
sion for the granting of government loans to boards or individuals 
for irrigation purposes. • 

Almost the whole of the cultivated land in the Union, with 
the exception of a strip along the coast, lies at from 2 000 to 6 500 ft. 
above sea-level. 

In the Cape Colony- the aromatic herbage of the veld is of 
excellent quality, though its quantity, owing to lack of moisture, 
is often less than desirable. In the Orange River Colony and the 
Transvaal some of the grasses afford good pasture, while others are 
more or less injurious. 

Among the earliest efforts at irrigation a canal from the Breede 
River in the Cape Colony may be mentioned. 

The Oudtshoom district has been so much improved by irriga- 
tion that with the cultivation of lucerne under irrigation, ostrich 
farming has become very important and is now extending gradually 
throughout the whole country as may be seen from the following 
figures : . 


In 1865 

there were about 8o 

tame ostriches 

in the country 

» 1875 

» 

» » 21 750 

» 

» 

» 1891 

» 

» » 154880 


» 

» 1904 


» » 357970. 

a 


» 1910 

» 

» » 500000 


» 

In 1908 

over 

£2 000 000 worth of feathers were shipped from 


Cape ports. In addition to lucerne, tobacco, fruits and vegetables 
have been cultivated under irrigation. 

An interesting method of irrigation is practised in the north- 
west of Cape Colony, particularly along the valley of the Zak River. 
It is called “ Zaai dam irrigation " and has been compared to the 
basin method of irrigation in the Nile Valley, on a small scale. 

The spreading of the water is aided by the curious circum- 
stance that the land often falls away from the river banks. This 
condition is brought about by the fact that the river more often 
floods the land near to its banks than that more remote, and forms 
deposits of silt which gradually raise the level of the lands adja- 
cent to the river. Irrigation is carried out by throwing a temporary 
weir across the river in A; the water floods the land in B and 
thence into C and D, either by means of two canals w and « or 
by X, y, z, gaps cut in the low embankments i, 2 and 3, (See fig. 
on next page). 
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Irately tiie government has aided and encouraged irrigation 
from boreholes and wells, especially in Bechuanaland and the Trans- 
vaal. 

The following table gives some idea of the progress of irriga- 
tion from 1891 to 1906, that is, up to the passing of the Irriga- 
tion Act of 1906. 



Area irrigated in acres 


In 1891 

In 190G 

1 

1 

From small dams, wells, boreholes etc. ..... 1 

48000 

50 000 

From perennial streams . . . .... ... . . 

192000 

- 230000 

From intermittent streams. . .. . ■, . , : . , 

69000 

I4OOOO 

Total area ... 

309000 

420 ocx> 


Since the passing of the Irrigation Act about 100 000 acres 
have been put under irrigation in the Cape Colony alone. 

One of the largest irrigation works in the country now being 
constructed is the one near Britstown. It is being built by a 
syndicate and will include a storage reservoir on the Ongers River, 
with a capacity of over 3000 million cubic feet. The dam will be 
about 60 ft, above the river bed. 

The twelve new irrigation districts include some 37000 acres 
of land/and several other large, schemes: 'are.. being investigated.,'' 
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Besides the above, irrigation by . pumping is also receiving at- 
tention. It is. very' simple, in some, cases, if a pumping plant 
can be put down adjoining the irrigable land, as by that means 
the capital outlay may be much reduced and complications with 
neighbouring proprietors avoided. 

During the three years 1907, 1908 and 1909, sixty-three pump- 
ing schemes were prepared, which, in the aggregate, cost £41 000 
and irrigate some 6 000 acres ; about £20 000 of the total cost was 
loaned by the government. Of these sixty-three installations, fifty 
were suction gas-power plants, which have generally given much 
satisfaction. A good many others of a similar nature have been 
carried out without government aid. About 140 are plants driven 
by oil engines. Where irrigation by a gravitation scheme is not 
practicable pumping can render most valuable services. 

627 Ringedmann, Max. Irrigation by Sprinkling in HorticultEre. (Llr- 
rigation par aspersion en horticulture) (i). — Revue Horticole, 
48^ Annee, Nos 2 et 3, pp. 34-36 et 64-65. Paris, 16 Jan- 
vier et Fevrier 1912. 

As rain does not always fall when required by plants, recourse 
must often be had to artii^ial watering, of which one of the best 
France ioims is irrigation for this purpose, special installa- 

tions are used, which allow the volume of the drops of water, their 
velocity and the inclination of their fall to be modified at will. 

The Author studied the effect of rain and of artificial sprinkling 
upon the settling of the soil and arrives at mteresting practical con- 
clusions. For the same rain (number, velocity and diameter of the 
water drops) the settling varies with the nature of the soil; some 
heavy soils settle a good deal and present a hard crust. 

The following are some figures as to this superficial caking: 


Soil Settling of tlie soil in miUitnetres 

Very stony . . . * o, or not measurable 

Sandy . . . . . . ... ... 4-5 

Medium ..... . . . * . . 7.5 

Chalky 10.— 

Clay , . 4;'. . ■. , ' .■ ,15.— , 

Garden mould . . ..... . 17 to 18. 


j ..See B,, March 1912, , ,Ko. ; 486. 


{Ed,). 
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vSettled soil has an unfavourable action on the further utilisa- 
tion of rain or irrigation water, for such a soil loses by evaporation 
I j /2 times more water than the same soil when its component 
parts are loose, as after having being hoed. This evaporation 
causes besides a loss of heat in the soil. Consequently after a 
heavy rain or violent watering it is advantageous to hoe the soil 
between the plants. 

When hoeing is not possible because too expensive, the settling 
of the soil in market gardens may be diminished by covering the 
ground with a protective mulch which may consist of straw, dry 
leaves, peat, moss or other vegetable matter. By this means, the 
compression of the surface is ver35^ considerably reduced, and much 
less water is lost by evaporation. The same effect would be obtained 
if the surface of the ground were covered with coarse materials 
such as rubble or slag. 

Apparatus for automatic watering. — Watering by sprinkling does 
not require any special arrangement of the ground and it may be 
used for all kinds of market garden produce, but it entails a 
heavy cost of labour which can only be borne by very valuable 
crops. 

With a view to limiting this expense M. A. Couton (Chateau 
de Lamothe, Villeneuve-sur-Tot) has devised a system of automatic 
watering which has been applied in some gardens in the 
neighbourhood of Paris. 

In the garden A (lig. i) a system of pipes consisting of a 
main C and branches Z, l\ f.,., has been put down and connected 
with a reservoir B situated at a higher level. The branch pipes 
which are fitted with nozzles a are situated at a distance from 
each other equal to the width of the beds to be successively 
watered, by the automatic opening of the cocks 6, V brought 
about by the mechanisms m, m' wC'... 

At the commencement of operations the cock h is opened, 
whereupon all the nozMes of the line / begin to play ; after a cer- 
tain time, which can be regulated beforehand, the cock & is turned 
off automatically by the mechanism m, and, by means of the wire 
rope the cock V is opened and waters the next bed through the 
nozzles on then cock V is turned off and by means of the 
cable # and the pulley the cock V is opened and waters the 
next bed, and so on. 

The nozzles revolve by the reaction of the water jets, and 
water the ground as with a fine rain, and very regularly. 




Hg. 3, — Antomatic cock. 


S 



— Automatic' apparatus, 
{pJan and clevatioa) 
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Description of the automatic mechanism for opening the cocks 

b,,.¥ 

All the mechanisms m\ m” , (fig. i) are identical. Each of 
them consists of a vessel S (fig. 2) suspended at a certain height 
above the ground by the galvanised wire ropes n and n ' ; the pipe d 
opening over the vessel is fixed on the pipe V beyond the cock b\ 
The wire ropes n and n' run on the pulleys p and p’ are respecti- 
vely connected: n with the lever L which works the cock 6, and 
n' with the lever of the next adjoining line. 

A support m! bears the pulleys p and p' and the pipe d. When 
the cock V is open, the others being shut, only the nozzles on/' act 
and the bucket S gets filled with water issuing from the pipe d. 
The flow being regulated by the tap r. When a certain quantity 
of water is in the bucket its weight causes the latter to descend 
to 5 '; the wire rope n pulls the lever i' (fig. 3) into the position 
L and shuts the cock the rope n* (fig. 2) pulls the lever of the next 
set. Meanwhile the bucket in S' is emptied by tipping or otherwise. 

The descent of the full bucket of w' (fig. i) caused by the 
lever L and rope n (fig. 2) causes the empty bucket of m (fig. i) 
to ascend. In the same way the ascent of the empty bucket of 
m' is caused by the descent of the next one, and so on. The lever 
L (fig. 3) bears a counterweight / to prevent its stopping verti- 
cally at a dead centre. The ropes n, n* n” work in iron pipes. 

From the above it will be seen that in order to water succes- 
sively the whole surface it is enough to open one cock, the one 
belonging to the first pipe nearest the reservoir. 

The length of time during which the watering is to be carried 
out on each plot, is regulated by the tap r which, by being more 
or less opened, employs more or less time in filling the bucket. 

This system permits of watering being done during the night, 
which is often advantageous; it allows also, by the removal of one 
of the wire ropes, of watering only that part of the land com- 
prised between the point at which the water arrives and the length 
of rope that has been removed. 

With a head of 19 to 23 feet of water each nozzle waters a 
circle having a radius of about 20 feet; thus 56 to 60 nozzles are 
required per acre. The total cost of such an installation including 
water pipes amounts to about £64 per acre, which is not much 
considering the great amount of capital required by market gar- 
dening ; the labour bill is considerably diminished, because for or- 
dinary hose watering a man, paid about 5s a day, is necessary 
for I % acre, whilst the above described installation only requires 
regulating, 'and; starting, and little or :no'' ''surveillance. 
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The water pipes .may either be deeply embedded in the soil 
so as not to interfere with the work or they may be merely placed 
on, the ground, in which case they ■ may be easily disconnected and 
removed when glass frames are to be used. ■ 

De Angetis d’Ossat, Gioacchino. Water in .Calcareous Soils* The 
Springs of Caposele, Province of Avellino, Italy. (Te acque dei 
calcari. Le sorgenti di Caposele). — Bollettim della Socieid' geo- 
logica italiana, VoL XXX, Fasc. 3°, pp. 479-492 + i tav* 
Roma 1912* ■ 

The author has investigated the power of dissolving limestone, 
possessed by water that has percolated through vegetable soils in 
general, and through forest soil in particular, and compares this 
power with that of rainwater. With this object he conducted the 
following experiments : 

In each of three glass vessels he placed 25 grams of pure pow- 
dered limestone, and then filled them up with equal quantities of 
three different kinds of water, namely in one glass rainwater, and 
in the other two the same rain water, i litre of which had perco- 
lated in 10 hours through an equal volume of soil, taken in one 
case from a conifer wood and in the other from an oakwood, in 
each case from an area of i square decimeter (15.5 square inches) 
(the quantity of water corresponds to the amount’ which would 
fall during a short period of abmidand rain). After two months 
and a /half these waters were filtered and analyzed ; the results 
were as follows : 


Water 

Total 

hydrotimetric 

degree 

(Frendi) 

Solid residue 
at looo in grams 

Putting the value for rainwater 
aB 1 the ratios of the other 
waters become; 


per litre 

Hydrotimetric 

degrees 

Residue ' 

Bainwater ... . . . 

I20 

0,056 

I 

1 

Conifer'' TO cm. (i.i 

inch) of dead leaves 
etc. 7 cm. (2.7 in.) of 
vegetable mould ; con- 
glomerate subsoil . . ' 

i' " : 

I 9“5 

0,196 

1, 62',,,,, 

' , 333 ' 

Oak wocd 2 cm. (0.8 in.) 
dead leaves etc. 8 cm. 
(3.1^ in.), of vegetable 
mould; . conglomerate 
subsoil, , , 

24° 

0,290 

. 2 
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In anotlier experiment, -witli the same quantities ‘ as in the first 
experiment, distilled water ;was filtered through soil taken from a 
wood composed of common, Turkey ■ and evergreen' oaks, 'Situated,- 
on a marl subsoil. The water thus . obtained was^divided into parts 
which stood to each other as i : 2^ : 33 : 43 . ■ Into each of these, 
and into a vessel containing distilled water, 25 grams of the same 
powdered limestone was placed. The total hydrotimetric degree 
(French) and the solid residue at ioo<^ C. were determined after 
31-32 days, and the last sample also after 64 days. 

The results of the two experiments agree in showing that rain 
water or distilled water after having filtered (for 10 hours, height 
10 cm.) (4 inches) through a shallow layer (10 cm.) of forest soil, • 
neither acid nor poor in lime, acquires a greater-solvent power, which 
increases with time (up to about one month) becoming 5.17 and 3.56 
times greater than that possessed by rain water and distilled water 
respectively. This increase of solvent power will increase, in like 
proportion, the energy with which the infiltrating water widens and 
deepens the. subterranean network of water channels, which tends 
always to sink lower down. 

After having filtered through forest soil the water showed the 
following increase : 


In hydrotimetric In solid 
degrees residue at ioo° 

1-2 I-5.I7 

I-I.57 1-3,56 

Now it has been demonstrated (Fleck, Fedor, Falk, Soyka, 
von Rigler) that the hardness of water is an index of its impurity. 
Consequently the most wholesome drinking water is that derived 
from rain water which has filtered through the least possible depth 
of vegetable soil and with the greatest rapidity, especially when 
the underlying rocks are limestone and easily traversed. The water 
springing from limestone will be all the. better if the catchment 
basin is barfe of ajl vegetation. In the event of reafforesting such 
a basin, the neighbourhood of its issue ought -not to be rewooded, 
nor should the land a little, above the out-crop ' level be planted 
with trees, when the spring is of the so-called over-flow type. 

It is to this type that the sources of the Sele, which will feed 
the Apulian aqueduct, belong, (i) and the author considers them 
in connexion with the principles laid down in this paper. 


(i) See B. Ang-Sep-f-O'Ct. .1911, 'Ho. 


I Experiment 

II » 


(m). 
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629 

Egypt 


630 


Great , 
Britala t 
Scoiand 


The rocks which crop out in the neighbourhood of the springs 
axe cretaceous limestone, regularly soluble and their residuum is but 
little adapted as a filter for ■ water. 

The author is of opinion that an excessive reafforestation of 
the catchment area would cause : a change in the chemical compo- 
sition of the water, a diminution in its quantity, and a sinking of 
the subterranean network of water channels. And this is all the 
more likely to happen, for the limestone, near the outcrop of the 
water, is in contact with clay schists containing pyrites ; and an 
experiment carried out by the author has demonstrated that the 
presence of schists, es’pecially if containing pyrites, increases the 
solvent power of water on limestone (rendering it in some cases as 
much as 5.23 times greater). 


Hyiraulie Works and Cotton Production in Egypt. — See below 
No. 657. 
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Weight, R. Patrick. Experiments on Manuring, on Inoculation, 
and on Applying Lime to Arable Land, in Scotland. 

I. Report on Experiments on the Manuring of Potatoes in 1907 
and 1908. — 2. Report on Experiments on the Manuring of Turnips 
ih 1906 and 1907. — 3. Report on an Experiment on the Cultivation 
of Lucerne in Scotland and on the Effects of Inoculation. — 4. Re- 
port on Experiments on the Improvement of poor permanent Pasture 
by Manuring. — 5. Report on Experiments (a) On the best Method 
of Applying Lime to arable Land; and (b). On the relative Economy 
of Ground and Skked Lime). — West of Scotland Agricultural 
College, Bull 5!, 53 . 54 . 55 ; PP- 107 -221 

tW: XIV. Gla%ow ,1911. 

{The the text marked an * refer to tlie above Reports). 

Practical experiments on a large scale and with the co-operation 
of the owners, on a common plan. Soil light, sandy or sandy loam 
in the central and south western cotmties of Scotland, 
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Experimenis on the Manuring of Potatoes. — The Experiments 
were made on 17 farms in 1907 and on 14 in 1908. Principal re- 
sults obtained : 

1. Good crops of potatoes may be obtained with farmyard 
manure alone ; and the return is equally profitable when the ma- 
nure is applied in small (10 tons par acre) or in large dressings 
(20 tons per acre). 

2. Larger and more profitable crops can be grown by small 
dressings of farmyard manure with the addition of a suitable mixture 
of artificials. 

3. The most successful and profitable mixture of artificials 
employed in the experiments, and applied in addition to 10 tons 
farmyard manure per acre, consisted of : 

3 cwts superphosphate (30 per cent soluble); basic slag, so- 
luble in citric acid, in the same proportion as the superphosphate; 

I % cwts sulphate of potash (94 % purity) ; 

T % cwts sulphate of ammonia. 

4. In the above mixture i % cwts sulphate of ammonia gives 
a larger and more profitable crop than i cwt only. 

5. The application of half the phosphate included in the 
mixture in the form of basic slag, instead of the whole in the form 
of superphosphate, gave a somewhat better return. 

6. Neither the 30 % potassium salt nor muriate of potash 
proved such a suitable or profitable potash manure for the potato 
crop as sulphate of potash of 94 % purity. 

7. Calcium cyanamide when applied per acre in quantity 
containing the same amount of nitrogen as i cwt stilphate of am- 
monia, showed itself on a number of farms to be quite as effective 
or even more so, than the latter manure, but on other farms was 
distinctly inferior. But when applied in a 50 % greater quantity, 
it produced no further increase in crop, and showed itself to be 
less effective than sulphate of ammonia applied in equivalent quantity, 

8. Nitrate of lime gave results in one year almost equal to 
those produced by sulphate of ammonia. 

9. Calcium cyanamide and nitrate of lime ate deserving 
of further investigation as sources of nitrogen supply for the potato 
crop. 

10^ Nitrate of soda gave an increase in the potato crop prac- 
tically equal to that produced by sulphate of ammonia. 

Manuring of T urnips. — 2*. Experiments carried out on 16 farms 
in 1906, and on 20 in 1907. 

The following conclusions may be drawn: 
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,1. That phosphoric acid applied to the turnip crop, , half in 
the form of superphospate and half as basic slag, will produce a 
crop as large as if the phosphoric acid were applied wholly in the 
form of superphosphate. 

, , 2. That a sufficient quantity of potash in a turnip manure 
is essential to the production of large crops, and that, the omission 
to supply potash causes a large 'reduction both in yield and in 
profits.' ^ ■ 

3. That 30 % potash manure salt is as efiective as kainit for 
the supply of potash to the turnip crop. 

4. That, on the average of the farms, nitrogen also produced 
an increase of crop, but it proved to be less important and less effec- 
tive than potash. The effects of the nitrogenous manures varied 
with the season, and the condition of the soil and the manner of 
application. Thus the use of nitrate of soda as a top dressing is 
not wholly supported by the results of these experiments. The 
effects seem to vary with the season. On the whole the best 
results have been obtained by the application of nitrate of soda in 
the drills. 

5. Calcium cyanamide proved itself an effective turnip ma- 
nure ; in 1907 it showed itself as valuable as nitrate of soda or 
sulphate- of ammonia. Applied to soils for which it is adapted it 
appears capable of giving results on the turnip crop superior to 
either of these manures (i). 

Improvement of poor permanent pasture by manuring, - — 4^. Ex- 
periments made on two different soils, one a thoroughly drained 
moss land, the other a light stony loam lying in parts close to the 
rock. In 1904 artificial manures were applied and the effects pro- 
duced during the following seven years were determined by the 
numbers of sheep carried on the plots, and by the increase of live 
weight made by the sheep, compared with that of the animals on 
the unmanured plots. 

The conclusion to be drawn from these experiments are as 
follows : (2) 

r. Both on moss land and on poor stony loams, poor perma- 
nent pastures can be greatly improved by applications of suitable 
quantities of basic slag and kainit, and these artificials may be 
applied in such quantities as were used in this experiment, Le, about 


(1) See:'5. March 1912, No. 491.:, : [Ed,). 

( 2 ) See : B. June 19,11, No. 1729.'" , ' : ,, {Ed), 
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10 cwts basic slag containing 200 lbs phospboiic .acid and 8 cwts 
kainit (containing 100 . lb. potash) per acre. ' 

2. On moss land kainit added to the basic slag greatly increase 
the returns and the profits, and produces a more lasting improve- 
ment on the pasture. 

3. On the contrary, on the poor stony loam while the effect 
of the two artificials is somewhat greater, the advantage of adding 
kainit may not on such soils prove sufficient to defray the cost. 
The application of basic slag alone gives a profitable return ; the 
improvement lasting a number of years in gradually decreasing 
amount. 

One of the most important effects of the basic slag, and more 
especially of the basic slag flus kainit on pastures is the effective 
destruction, within two or three years, of mosses (fog) (i). 

Some special experiments were also made by the author at 
the Experiment Station of the West of Scotland Agricultural College. 

Introduction of the cultivation of Lucerne and the effects of inocula-- 
ticn. — 3*. The results of the experiments show that, contrary to 
the general opinion, there is nothing in the climate of the West of 
Scotland to prevent the successful cultivation of lucerne, and the 
consequent enriching of the soil with a large quantity of nitrogen, 
provided suitable methods be followed. It was^ also proved that the 
application of a bacterial culture is the most economical means of 
enabling the lucerne plants to obtain the nitrogen they require. 

The best and most economical method of applying lime to arable 
land, — 5*. Experiments were carried out from 1902 to 1909, 
through a rotation of eight crops, on a light loamy soil in high con- 
dition. The most important results were the following (2) : 

1. On land deficient in lime, its application will increase the 
yield of crops, but the amount of increase obtained will depend 
on the quantity of lime given, the method of applying it, and the 
kinds of crops grown. 

2, Targe dressings of not less than 4 tons per acre applied 
at long intervals of time are much less effective than the same 
quantity of lime applied more frequently in divided doses, and, 
according to the experiments conducted by the author, they are 
not likely to be profitable. The largest increases of crops were 
obtained from annual applications of 10 cwts burnt lime per acre. 
Applications of 5 and of 10 cwts per acre, per annum, gaveprofit- 


(i:).See B. 'Febniaty 1912, No. 335. 
(2) See "B. : April, No. ' 1144. . . 


[Ed). 

[Ed.y 
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able results, but the larger dressings of i, 2, and 4 tons per acre 
proved very unprofitable. 

3. As for the different crops, the direct application of lime 
to the turnip crop produced a large increase in the yield, and the 
larger the quantity of lime given, up to 4 tons per acre, the greater 
was the increase. A dressing of 10 cwts per acre proved however, 
most profitable. 

On the hay crop lime applied to previous crops was beneficial, 
but lime applied on the young seeds tended to diminish the yield 
of hay, except when given in small quantity. 

On all the cereal crops liming exercised a beneficial effect, it 
increased the yield of grain, but the yield of straw underwent some 
diminution. The wheat crop benefited most and barley least. 
The oat crop occupied an intermediate position. On pota- 
toes, on the contrary, the effect of liming was invariably injurious, 
and caused a diminution of the crop, even when applied in such 
a small quantity as 5 cwts per acre. Timing is therefore to be 
avoided for potatoes. If applied at all it should be put on the 
soil as many years before the potato crop is to be grown as the 
rotation admits. 

4. Gas lime applied at the rate of 4 tons per acre to the 
turnip crop produced a considerably smaller increase than an equal 
weight of burnt lime, but in the seven succeeding years of the rotation 
it gave a total increase of more than three times the value of that 
produced by burnt lime, and on account of its low cost also it gave 
much more profitable returns than any other lime dressing used in 
the experiment. 

As for the relative economy of ground and slaked limes, the 
author gives the following table of the costs of the various ope- 
rations: 

$ d 

Cost of little shells at kiln, per ton ..... 12 o 

slaking and covering with earth . , 05 

» turning heap and slaking remainitig 

^ 'lunips . . 5 ' '' 

» riddling through % inch riddle. , . , o 16 

Total cost per ton . . . 13 8 

Cost of ground Ihne per ton at kiln. .... 18 — 

Balance slaked, lime per ton. . 4 4 

From the above table it will be seen that it is more advan- 
tageous to use slaked lime than ground lime. The slaked lime was 
made by pouring water on the burnt lime, at the rate of 20 gal- 
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Ions per ton ; the heap was then covered with a few inches of earth; 
about 12 hours later it was turned over, the unslaked lumps were 
slaked, and the lime riddled to free it from stones etc. 

By this means the. lime is obtained in a very fine dry powder 
which can be ■ sown without difficulty by a manure sowing machine. 
The only drawback is that the lime must be applied immediately 
after the slaking has been completed, and that accordingly large 
quantities cannot be slaked at the same time. This however is 
but a slight difficulty. 

Demoeon, a. and Brouet, G. On the Penetration of Soluble Fer- 
tilizers into the Soil. (Sur la penetration des engrais solubles 
dans les sols). — Annale^ de la Science Agronomiqne, 28 Annee, 
No. 6, pp. 401-418 + dgr. II. Paris, Decembre 1911. 

One of the most important questions regarding the economy 
of the practical application of chemical fertilizers is the method in 
which it should be carried out. In other words, it is not yet known 
in what quantities, nor with what rapidity fertilizing substances 
pass into the subsoil, and how their dispersion thence, which results 
ill economic loss, is to be avoided. 

In fact, hitherto the question has been studied, especially at 
Rothamsted, only by means of direct analyses of the soil water, 
or by Th. Schloesing Sen. by means of displacement of the soil 
solutions. Diffusion phenomena require further investigation, although 
Miintz and Gaudechon have already drawn attention to their very 
slow action. 

The writers, in order to render our knowledge complete as 
regards this last point in question, have conducted three series of 
experiments. 

1. Laboratory experiments with sodium chloride on tion-ab- 
sorptive substance (sand washed in hydro-chloric acid). Diffusion 
took place very slowly, being clearly due to displacement. 

2. Laboratory experiments with sodium chloride on an ab-- 
sorptive substance (loam): The clay hinders diffusion, probably by 
means of its absorptive property; but with the fineness of its par- 
ticles, diffusion, which is also promoted by compression, increases. 

3. Experiinents with soil with nitrate of soda in the open 
ground. 

a) In rqio, in spite of exceptional conditions favourable 
to washing down of nitrate of soda to the lower strata (sandy soil, 
great atmospheric precipitations) the transport and the elimination 
of this substance from the arable soil were rather slow: 246.4 mm. 
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of rain were not sufficient to remove entirely from the surface layer 
of 20 cm* the , nitrate which had ' been applied as a top-dresMng. 

b) In 191.1, 3/4 of the amount of the nitrate of soda applied 
as a top-dressing on April 12 after the winter rains, was recovered 
thirteen days later from, the first 5 cm. of soil, which shows the 
slowness of its diffusion, even in light soils, in the absence of rain. 

Watering acts in two different ways: in a rainy season, when 
the soil is sufficiently damp, it contributes by infiltration to the 
penetration of the nitrate into the deeper layers, but it is not at 
all the same when the soil has been dried by evaporation as the 
result of a fairly long rainless period ; it then contributes to carrying 
again to the surface a certain quantity of the nitrate by means of 
an upward movement of the deeply seated water due to evaporation; 
this explains the formation of saline crusts which are to be ob- 
served sometimes. as the result of rain following upon a period of 
drought. 

As a result of these experiments, the writers deduce that in 
heavy soils, in normal years, there is no fear of the removal of the 
nitrate of soda during the vegetative period, and that its removal 
in loamy soils is less rapid than is supposed. 

Therefore, it may be concluded that in practical agriculture, 
the method of application of chemical fertilizers must vary according 
to the nature of the soil and crops. In general, the heavier the 
soil is, and the longer the root-system of the plants under cultiva- 
tion, the earlier it should be usrf. 

Further, contrary to received opinion, in the case of loamy 
soils, the fertilizer should be applied twice, ploughed in during the 
winter, and later harrowed in before sowing. The fertilizers must be 
of a sufficiently fine consistency, so every farm should possess appa- 
ratus for pulverising the nitrate of soda and the potash salts just 
before use. A certain number of the complicated commercial fertili- 
zers owe their practical superiority to the fineness of their particles 
due to the method of preparation. The application of salt fertilizers 
as top-dressiiig should be confined to sandy soils, and should be carried 
out some time before sowing. If the spring is abnormally wet, a 
second application is always possible, which, in the writer's opinion, 
is preferable to running the risk of the inconveniences which might 
arise as the result of a late application followed by a period of 
drought. 

As regards heavy soils, nitrate of soda given late in the vege- 
tative period will only have a very limited usefulness. No .doubt 
want of labourers is often responsible for insufficient manuring, but 
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the principles laid down are of importance to every agriculturist, 
and if' followed, would ensure real progress in the technique of soil 
fertilization. 

Artificial Manures in Hungary. — Communicated by the Delegate 

of, Hungary, Mr. de Miklos de Miklosvar." 

In Hungary the consumption of artificial manures increases 
greatly every year, keeping pace with the growing improvement in 
agriculture. The National Hungarian Agricultural Association has, 
with the consent of the Government, opened a competition for the 
best works on the special importance of superphosphates in Hun- 
gary. 

The following are the principal conditions of the competition: 

The competitors are to present their works, marked with a 
motto, to the Committee of the Association, not later than the 
ist of July 1912. 

The work must consist of at least three sheets of printed 
matter. The jury appointed to examine the works will be formed 
by members delegated by the ‘‘National Hungarian Agricultural 
Association 

The two best works will be awarded prizes of looo and 500 
crowns respectively (£ 41.135. ^d. and £20.165. 8^.), offered by the 
Association for the use of artificial manures. The first prize will 
be awarded only to a work of absolute merit. 

The following questions must be dealt with : 

1. The history of the manufacture of superphosphate and its 
consumption in Hungary. 

2. The consumption of superphosphates in the Western coun- 
tries compared with that in Hungary. 

3. The increase of the various crops obtained in Hungary by 
the use of superphosphates. 

4. The increase in the value of land caused by the increase 
in crops due to the use of superphosphates. 

5. The effect of the use of superphosphates on the increase 
of national wealth, or the benefit to the country due to heavier 

' crops., 

6. Whether the use of superphosphates has had any influence 
— and if so, of what nature — on the development of railways ; 

■ and whether the use of this artificial has had any effect on other 
industries... ; -, 

7. What quantity of superphosphate the Hungarian agricul- 
turist should use, so as to counteract the impoverishment of the 
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soil in phosphoric acid, that is, to attain, by giving the soil the 
necessary amount of phosphoric acid, an average increase of crops 
corresponding, to the general higher cost of economic conditions. 

8. Summary. 

Hidoux, J. Results of Experiments with Potassic Fertilizers in 

Brittany. (Les Engrais Potassiques en Bretagne). — Journal 

d' Agriculture Pratique, 76® Annee, t, I, No. 6, pp. 172-173. 

Paris, 8 Eevrier 1911. 

Although 48 % of the soil of Brittany is derived from, schists, 
the idea that the greater part is formed by the weathering of 
Ffanee: volcanic rocks has led to the supposition that potassic fertilisers 

Brittany ate not needed, though the use of unleached wood ashes has been 
much favoured. 

Recent experiments made at the Station of Agricultural Che- 
mistry at Rennes, show, however, that the supposed high potash 
content is a fallacy. The writer organised a series of practical 
experiments in the district of Eorient, adding to the usual phos- 
phatic manures, 8 cwt. kainit, 2 cwt. sulphate of potash, 2 cwt. 
chloride of potash per acre of potatoes, mangels, peas, clover and 
cabbages. The manure was ploughed under. The results of these 
experimeuts show, that farmers should not dispense with potash 
m in many cases greatly increased crops. Thus 

on soil derived from crystalline schists, the use of kainit caused 
an increase in the potato crop of 500 fr. per ha. (nearly £8 per 
acre). As a rule, the best results were obtained with the chloride, 
for the crop rose from 105-150 qls, per ha. (54-120 cwt. per acre) 
without potash, to 190-300 qls. per ha. (152-240 cwt. per acre). 

The writer advises that large quantities of potash salts should 
not be used immediately, but that cultural experiments should be 
made, and potash manures applied to soils well provided with 
phosphoric add and lime. 

Erom the above-mentioned, experiments, and from those tnade 
some years ago, and contrary to the opinions of other investiga- 
tors, M. Hidoux considers that potash manures have shown them- 
selves to be the most efficacious in the case of soils which are 
regularly treated with lime and phosphates, so that the phosphatic 
manures hitherto used must not be replaced by potash manures, 
as some agriculturist would be led to suppose ; but on the contrary, 
both are necessary, and should be employed together. 

The application should be made early, in December, especially 
when it is put on as a top dressing, as in the case of meadciws ; 
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for these kainit mixed with basic slag is recommended. For other 
crops, the chloride appears the best for soil regularly limed, and 
otherwise the sulphate. But these conclusions are not final. 

F5RSTER, B. The Extent and Probable Output of ihe Potassie De™ 
posits in Upper Alsace. (Ergebnisse der ITntersuchung von 
Bohrproben aus den seit 1904 im Gauge befindlichen, zur 
Aufsuchnng von Steinsalz und Kalisalzen ausgefuhrten Tiefboh- 
nmgen im Tertiar des Oberelsass. — Mitt. Geolog. Landesanstalt 
Els.-Lothr., Ed. VII, H. 4, §§- 349-5i8 + i K.t 4 tf., + 3 
Zchn. + 2 Tab. Strassburg i. E., 1911.). Zeitschrift filr 

Gewinnung, Verarbeitung und Verwertung der Kalisalze, VI. J., 
H. 4, pp. 77-81, Haile a. S., 15. Februar 1912. 

The borings made by the Geological Service of Alsace show 
that the area of the deposition of potassic salts is bounded on the 
south by Reiningen, on the east by Cernay, on the north by 
Meienheim, and on the west by the Ensisheim-Miilhausen tramway; 
the depth diminishes in passing from north to south. 

During the work of exploration, 120 borings were made, of 
which the most carefully examined is that of Wittelsheim I which 
reached a depth of 1119 m. (3670 ft.), and where potassium was 
found for the first time in Alsace. From the cores obtained, the 
sequence of the Tertiary deposits was as follows: 

I. Blue marh from 39 to 100 m. (128 to 328 ft.). 

II. Variegated marl, from 100 to 440 m. (328 to 1443 ft.). 

a) Gypsum. 

h) Zone of fresh water. 

£;) Dolomitic anhydrous marl. 

III. Variegated marls, saline formation properly so called, 
from 440 to 960.30 m. (1143 to 3149.7 ft.). 

a) Upper bituminous zone, potassic deposit. 

h) Zone of soHd rock. 

4 Lower bituminous zone. 

i) Conglomerate. 

IV. Green marl, from 960,30 to 1119 m. {3149.7 to 3670 ft); 

а) Dolomi tic marl. 

б) Calcareous marl. 

With regard to the potassic deposits, we have first of all the 
upper stratum of sylvite with a medium actual thickness of 1.164 
(3.72 ft.) which occurring over an area of 84000000 sq.m. 
(100 000 000 sq. yards) represents a total amount of 97 776 000 cub. m. 
(127 880 oao'Gub. yds.). 
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; Then follows , the lower stratum with a medium actual thick- 
ness of 3.507 m. (1X.5 ft.) ' over an area of 172 000 ooo' sq. m. 
(205 700 000 sq. yds.), which makes a total amount of 603 204 000 sq. 
m.. (789000000 cub. .yds.).- For the two strata an amount of 
700 980 000 ■ cub. ni. (916 880 000 ' cub. yds.) -can be reckoned. 

, Taking as a basis of calculation. 2.1 metric tons of useful minerar 
per cub., m. (r.6 Imperial ton per cub. yd.), we have a total of 
1472058000 metric tons; at 22% of potash this leaves in round 
numbers 300 000 000 tons of pure substance as the whole deposit 
of sylvite in the Upper Alsatian basin of Wittelsheim. 

Now, in 1909, for example, the total consumption of potash 
was 675330,9 metric tons worth 144956 647 ft. (£5 740 857.6s.), so 
that the value of the Wittelsheim potash deposit would be 
65 000 000 000 fr. If the world’s consumption per anmum remained 
at the above-mentioned figure, the Wittelsheim deposits would last 
for 493 years. Judging however from the increased demand for 
potash in Germany, it maybe assumed that the annual consumption 
will still increase 10 % for 50 years, thus the Upper Alsatian reserve 
would only last 40 years but we must take into consideration that 
other supplies exist in North Germany. According to the German 
laws relating to potash (i), the Upper Alsatian deposits, like all the 
others in the German Empire, are required to be controlled by 
the Potash Syndicate and they therefore cannot enter into compe- 
tition with those of Stassfurt. (2). ' 

685 . Gown) W. Potassium Salts a Protection against Frost. (Schutz dutch 

Kalisalze gegen Frost). Illustrierte LandwirtschafUiche Zeitung; 

32 Jahrg., Nr. 10, p. 77. Berlin, 3 Februar 1912. 

Some experiments have been carried out by Dr. Golte with 
the object of showing how far potassium salts protect plants from 
Germany' .frost. Of three rye plots, each' a 'quarter of an acre in area, /the, 
second received no potassium, while to the first was applied 264 lbs 
of kainit, and to the third 132 lbs., as top dressings. It was then 
found that at a temperature of - 11^ C. (+ 12^ F.) the soil of the 
first and third* plots remained unfrozen, in sharp contrast to that 
of the second. The moisture on the surface of the soil contained 
a considerable amount of salts in solution, and therefore did not 
freeze. The treated plants however did not look so well as those 


(i) GeseU Ub^f den Absatz von Kalisahen vom. 25 Mai 1910.. {Ed.). 

{2) See also IJEngrais, aye. A.,No. , 6 , p. 156. bilk, gP^vrier 1912, (Ed.). 
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on the second plot. The leaves had the appearance of having had 
the water withdrawn from them by means of plasmolysis. But 
when the thaw set in, this pathologic aspect entirely ■ disappeared, 
and the plants soon looked better than the others, and it is clear 
that the temporary withdrawal of water from the leaves did no 
lasting harm. 

The injurious effect of frost, is known to lie in the fact that 
the water contained in the intercellular spaces and in the cell sap 
lacerates the tissues in the alternate processes of freezing and 
melting. 

Now as the kainit withdraws a considerable quantity of this 
water, the change in volume of the remainder takes place without 
doing serious harm. , 
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Hutchinson, H. B. and Miller, N. H* J. (Lawes Agricultural 
Trust). The Direet Assimilation of Inorganie and Organic Forms 
of Nitrogen by Higher Plants. — The Journal of Agricultural 
Science, VoL IV, Pt. 3, pp. 282 — 302 + Plate i + Tables 4. 
Cambridge, January 1912. 

It is now known that any nitrogenous compound applied to 
the soil will, sooner or later, under ordinary conditions, be con- 
verted into nitrates, and if it can be shown that from certain types 
of nitrogen compounds plants can directly obtain all the nitrogen 
they require, and that of such types; some are more favourable 
than others, the results cannot fail to throw some lighten the syn- 
thetical processes in plants. 

The conclusions so far reached may be summed up as follows : 
According to Molisch, M. Schultz, P’erciabosco and Rosso nitrites 
are assimilated’ by different plants when in sufficiently dilute solu- 
tions ; further, plants supplied with nitrogen in potassiiim nitrite 
solutions or as ammonium salts,, contain a distinctly higher percen- 
tage of nitrogen than plants grown with nitrate. Other inorganic 
compounds of nitrogen — amidc^ulphonic acid, hydroxy lamine, 
hydrazine ' sulphate, ' and. azoimide' ' ' — '■■■have'’ ' given negative results. 
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As regards organic compounds the majority have given negative, 
or at most uncertain results (i). 

In the investigations described in this paper, as in the previous 
ones, the seeds were sterilised by a mercuric chloride solution under 
reduced pressure, and the plants (peas) were grown in Woulffe's 
bottles with the usual mineral substances in about i litre of water. 
The nitrogenous compound was added in such quantity as to supply 
about 8o mg. of nitrogen. The garden soil experiment gave no 
positive results. 

It was found that the soil in the bottles had become infected 
and contained considerable amounts of ammonia. 

The various compounds may be divided into the following 
groups, according to their availability, or otherwise, as direct sources 
of nitrogen for peas : 

I. Readily assimilated : Ammonium salts; Formamide; Ace- 
tamide ; Urea. Barbituric acid ; Alloxan ; Humus. 

II. Assimilated : Glyaxie: \ a - Aminopropionic acid ; Guanidine 
hydrochloride ; Cyanuric acid ; Oxamide 1 Peptone, 

in. Doubtful or not assimilated : acid; Trimethy- 

lamine ; para - Urazine ; Hexamethylenetetramine ; Ethyl nitrate ; 
Propionitrile ; Hydroxylamine hydrochloride ; Methyl carbonate. 

IV. ; Tetranitromethane. 

The results so far obtained are not sufficiently numerous to 
make it possible to trace any connection between the assimilability 
or the reverse of the nitrogenous compounds and their constitution. 
Apart from humus, which, as a mixture, cannot be said to have a 
constitution, the best results were obtained with urea and barbi- 
turic acid, the former assimilating rather more nitrogen than the 
latter, whilst barbituric acid gave the greater amount of dry 
produce. 

The similarity of the two results is probably due to the fact 
that barbituric acid is readily decomposed with production of urea 
and malonic acid. 

The next best result was obtained with acetamide, which gave 
nearly as much dry produce as barbituric acid, although less nitro- 
gen was assimilated. After acetamide the highest results as regards 
the amounts of nitrogen assimilated were those obtained with am- 
monium sulphate (without calcium carbonate), formamide, and al- 
loxan, which assimilated 12,5, 8.5, and 7 mg. of nitrogen respecti- 




(i) Cf, B. Marcli 1912, No. 494. 
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vely. Glycine, alanine, and peptone come next with 5.8, 5.1 and 
4.8 mg. of nitrogen. Then oxamide (3.6) and guanidine (2.7 mg. 
nitrogen), and lastly cyanuric acid. 

The assimilation of nitrogen varied from a maximum of 33.7 
(culture infected) for urea to a minimum of 1.3 for cyanuric 
acid + Ca CO3 . With humates the nitrogen assimilated amounted 
to only 5.9 mg. ; the amount of dry produce was however compa- 
ratively high, being more than was obtained with urea. 

The above grouping is only provisional, and it should be re- 
membered that the ability of a plant to utilise the nitrogen of any 
particular compound depends not only on its power of detaching 
the nitrogen, but on the nature of the carbon compound or com- 
pounds remaining. A copious bibliography is annexed. 

Molliard, Marin. Is Humus a Direct Source of Carbon for the 
Higher Green Plants ? (T'humus est-il une source directe de 
carbone pour les plantes vertes superieures ?). — Comptes Rendus 
de VAcademie des Sciences. Tome 154. No. 5 ; pp. 291-294. 

Paris, 29 Janvier 1912. 

After it was established that certain organic substances rela- 
tively simple, such as sugar, are absorbed by the higher plants, France 
and form food-stuffs for them, the question was asked whether the 
same was not true for more complex substances and particularly 
for humus. Besides its theoretical interest, this question is of 
great practical importance. 

The action of humus on plants through the nitrogenous and 
mineral substances contained in it has been proved in numerous 
works, but the carbon food of the plant as taken from the soiTs 
humic matter Aas not yet been demonstrated. 

In a first series of experiments with plants grown in steri- 
lised earth, and protected from the carbonic acid in the air, the 
writer has shown the effect which humus may produce on plants 
by reason of its production of carbon dioxide. But the conclusion 
already reached is that, if humic substances are directly assimila- 
ted by green plants, yet the amount so absorbed is altogether in- 
significant. 

Baghley, ' Allan.' The vPhospMte 'Nutrition of Journal of , m 

VoL IV, Pt. 3, pp. 313-322 

bridge, January, 1912. , 

Much work has been done in America, on the Continent and Britain 

in England, to determine the effect of different finely-ground, natu- Inglaiicl 
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rally-occurrmg phosphatic .substances on plants gx owing under 
different conditions. In a few- cases results or ■ conclusions appear 
to' conflict. ■ ' , ■ ■ 

Not nearly so much attention has been devoted to the. effect 
of .axtificially prepared insoluble salts of phosphoric acid on the 
growth of plants, when these are employed in the absence of 
ammonium salts, and acid soil substances. Definite information should 
be obtained as to the powers possessed by plants of utilizing inso- 
luble phosphates. 

For this purpose, the writer made some pot cultures of peas, 
oats and swede turnips. The medium in which the plants were 
grown was chiefly made up of pure white sand; to this were added 
the different phosphates, and a nutrient solution. The phosphates 
used were ferric phosphate, aluminium phosphate, and calcium 
phosphate. Grown with calcium posphate, oats germinated and 
died ; peas developed badly with few flowers and puny pods ripe- 
ning early ; the swedes commenced to grow about six weeks late, 
but developed normally.- . ' 

Grown with ferric phosphate, oats made strong very well deve- 
loped plants with dark foliage, and plenty of seed ripening late; 
peas made sturdy healthy plants with well-developed pods, not 
very numerous, ripening late ; swedes grew steadily and . well from 
the start. , The results obtained with aluminium phosphate were 
much the same. . • 

Compared with the superphosphate plants, the oats did not 
tiller so well as these latter, but they were in each case clearly 
stronger in the straw and longer in the ear, being finer plants alto- 
gether; the swedes were both larger and more healthy than with 
the superphosphate ; the peas grown with ferric phosphate and with 
aluminium phosphate were neither so early nor so fruitful as when 
grown- with superphosphate. 

With calcium phosphate, the results were very different : the 
oat plants were very ill-developed and produced no ear at all ; the 
swedes started badly, but at the end of the season, though late, 
were healthy plants ; the peas grew moderatily well, but the plants 
ripened early and the crop was poor. 

Subsequent experiments were carried out with the object of 
ascertaining the effect of ignition and extraction with boiling water 
on the availability of the precipitated phosphates. The results 
showed that: 

I. Ignition and extraction with boiling water excercise a con- 
siderable effect on the availability of the phosphate. 
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2. That insoluble calcium phosphate is markedly less effective 
in the growth of oats than insoluble iron phosphate. 

3, That this difference in efficiency is not apparent in the 
case of swedes and peas. 

The results as a whole are in accord with the conclusions of 
Soderbaum (i) and Prianischnikoff, the former found that not much 
phosphoric acid is available for the oat plant, and the latter, that 
even in pure sand, lupins can use apatite, though Gramineae fail 
to do so. 

Recent Chemical and Physiological Investigations on the Sugar Beet. 

(Ttie figures m brackets refer to the bibliography at the end of the axtiele). 

The formation of sugar in beets is a question in the chemistry 
and physiology of plants, of the greatest practical interest, from 
the study of which further improvements in the cultivation of beets 
are to be expected. On this subject several recent works have 
appeared. 

First of all Stift (i) as a result of some researches on the root 
rot of beets, of which he again states the origin and nature to be 
highly complex, confirms the opinions of Strohner, Briem and Fal- 
lada (2) as to the injurious action of shade on the root develop- 
ment of beets. 

It thus seems an established fact that insufficient light causes 
a development of the leaves at the expense of that of the roots, 
with the further disadvantage of a lesser accumulation of sugar and 
of the production, from an industrial point of view, of an inferior 
crop. 

Passing now to the internal phenomenon of the circulation of 
sugar in the beet plant; the results obtained by Ruhland in a series 
of investigations carried out in 1909-1911 at the Imperial Biological 
Institute for Agriculture and Forestry et Dahlem (3) acquire special 

importance. 

Circulation of sugar. 

I. Sugar does not circulate as saccharose, as is generally bdie- 
ved, but as inverted sugar, probably as fructose, under this form 
reaching the root where it is condensed as saccharose- ^ ^ 


(i) See: SOBWmAXm, M. O, Medddanden frdn J^ungL Landibruks Akade- 
mims Experimental ^ Landw, Vermcks. 

Stat, L^V, 23 et seq.; also this Bulletin June 1911, 1672. {Ed,)^. 
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2. In passing through the stem besides the inverted sugar, sac- 
charose also occurs, but only the first reaches the root. 

3. In the second period of vegetation sugar circulates in the 
root as saccharose and is split only on reaching the leaves. 

4. Very , probably in the floral shoots the ascending sap con- 
tains saccharose which is inverted only in the flower buds. 


Permeability. 

5. The cells of the leaves and stalks are permeable to raffinose, 
saccharose, maltose and in a greater or lesser degree to other sugars 
capable of forming starch, as well as to rhamnose and to glycerine, 
but not to other carbohydrates however diffusible they may be. 

6. The permeability to saccharose and to inverted sugar, how- 
ever, does not seem to be great. Glucose and fructose are diffused 
somewhat more easily. 

7. While light has no sensible influence, the elimination of the 
products of assimilation appears constantly to modify the permea- 
bility. 

8. The cells of the root have a lower degree of permeability 
to the above mentioned sugars than those of the leaves. 

9. In opposition to older data, it appears now that exosmosis 
from the ad^t roots takes place especially for saccharose. 

To. The cribrose ducts are not permeable to sugar like the other 
cells and therefore can have no part in the circulation of sugar. 

Invertase. 

IT. Invertase in the beetroot is insoluble, and it is found 
constantly in every part of the plant, with the exception of the 
seeds and mature roots ; 

12. In the young roots of seedlings invertase is present, but 
with the progress of growth it rapidly disappears, confining itself 
to the youngest parts, whilst neither in the mature root, nor even 
in its second peric^ of vegetation, is any more invertase formed. 

13. Invertase however may be formed in those roots which 
appear in consequence of traumatic stimulus. 

14. Invertase is not localised separately from saccharose. 

15. Probably saccharose is inverted only after having penetra- 
ted into cellular plasm, no secretion of enzyme having been observed. 
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On the action of enzymes and the circulation of sugar in beet- 
roots in general, some very singular observations have been recently 
made by Campbell (4) on the leaves produced on two plots of man- 
golds, one of which had been treated with a complete manure, and 
the other without potash. I^rom these observations it appears that 
the want of potash prevents the action of enzymes, and consequently 
the migration of the hydrocarbons produced by assimilation. 

A further contribution to our knowledge on the circulation of 
sugar in the beetroot as proposed by Ruhland, is given by a new 
series of researches made by Strohmer, Briem and Fallada (5), ac- 
cording to whom for the first time it is settled beyond any question 
that biennal seed-bearing beets can produce sugar in their assimila- 
tory organs. This sugar can accumulate not only in the stems, 
but also in the roots and eventually in the new formations of the 
latter. 

The same authors confirm the fact, that saccharose is formed 
as such in the leaves; but, agreeing in this with Stephani (6), they 
believe, contrary to Ruhland and Gutzeit (7), that sugar is also 
conveyed under the form of saccharose. Anyhow the literature on 
the subject deserves notice. 

In the selection of beets rich in sugar, some physiological cor- 
relations aquire a high value as guides. Thus for instance the con- 
nection between the weight of the roots and their sugar content. 

From this point of view some recent investigations of Andrlik, 
Bartos and Urban (8) are important. According to them it appears 
that: 

1. The weight of the root in beets is a character subject to 
a fluctuating variability, that is, to Quetelet-Galton's so called law 
of accidental causes. 

2. The variability in the weight of the roots is considerably 
greater than that in the sugar content. 

3. The variability in the weight of the roots is not the same 
for every group of descendants, and distinction must be made 
between a normal and an abnormal accumulation of nutritive sub- 
stances. 

4. For every individual of a given descendance a certain 
sugar content corresponds, within the limits of variability, to the 
weight, and vieeversa ; nevertheless to equal weights the sanae sugar 
content does not correspond, and vieeversa. 

5. Thus no general law of correlation exists, according to which 
the sugar content diminishes with the increase in weight of the 
roots ; only in extreme cases, and not always, /may 
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observed, though in such cases it is a phenomenon due to an ab- 
normal nutrition of the beet. 

It was of the greatest interest to verify in practice such impor- 
tant results. .Consequently Novotny (9), after having examined 

Attsifla laboratory registers containing the results of analyses carried out 

between 1892 and 1910, confirms the assumption tha| in consequence 
of the improved selection of beetroot seed, the size of the roots has 
with time lost all significance as a factor determining a lower sugar 
content. 

The above researches may be summarised in the following : 
Conclusions. 

I. It may be considered as settled that a want of light is in- 
jurious to the beet crop, giving as it does a product of low indus- 
trial value. 

II. Whilst it cannot be denied that sugar as saccharose is form- 
ed in the organs of assimilation of the beet, it is not equally 
certain that it circulates as such in its passage to the organs of 
reserve. 

III. There is no doubt that beets in the second year of growth 
can produce and store sugar. 

IW In correlation between the decrease in sugar 

<mntent and the of root does not hold good. 

V. With a perfect selection (elites) the injurious influence of 
root weight on sugar content can be eliminated. 
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K5VESSI, Francois. Effect of Continuous Electrical Currents on the 
Development of Plants. (Influence de Telectricite a courant 
continu sur le developpement des plantes). — Comptes Rendus 
de I'Acad. des Sc, T. 154, No. 5, pp. 289-291. Paris, 29 Jan- 
vier 1912. 

Since 1907 the author has been carrying out investigations, in 
the open, on the influence of electricity on the germination of seeds 
and on the successive development of herbaceous and woody, agri- 
cultural and forest plants. 

The greater part of his work has been devoted to wheat {Tri- 
ticum sativum) the speedy germination and development of this 
plant rendering it very suitable for methodical and precise research 
on the above mentioned phenomena. The results obtained have 
been verified by the Author and generalized by experiments made 
with other plants, both herbaceous and woody, such d.s: SecaU ce- 
reale, Avena sativa, Hordeum distichum, Vida saliva, V. Faba, Stel- 
laria media, various meadow grasses, Abies alba, Picea excelsa, Fi- 
nns sylvestris, P, nigra, Larix europaea, Robinia Pseudacacia, Be^ 
tula verrucosa, Tilia parvifolia, Fraxinus excelsior, Quercus peduncu- 
/a/a; and on some cryptogams, such as mosses, several specieaof 
algae and of fungi. 

The action of continuous currents of electricity is, according 
to the author, decidedly injurious to the germination of seeds and 
to the development of plauts. 

Electricity, even in the corresponding points of experiments 
carried out in the same way, acts differently under varying condi- 
'tions.'," ' 
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Not only axe results modified b3" . the principal conditions of 
electricity (potential, intensity etc.) but also by the secondary ones. 
Thus for instance sometimes even in the vicinity of the electrodes, 
the effect of electricity may be scarcely suspected ; whilst other 
times on the contrary, all the space comprised between the elec- 
trodes becomes sterile. 

The factors which play different parts in the coxnplicated effects 
of electricity appear to be the following: 

1. The physical properties of electricity; the potential and 
the intensity of the current; the conductibility of the medium in 
which the plant develops ; the form, size and distance apart of the 
electrodes; the relative position of the plant or of a part of the 
plant and the electrodes; the density of electricity, the time during 
which it acts, etc. 

2. The phys'cal and biological factors which influence the life 
of the plant: heat, moisture of the soil and of the air, light, and 
the physical conditions of the nutrition of the plant. Heat and 
moisture act not only by the modification of biological condi- 
tions, but by the changes they cause in the conductivity and in other 
electro-physical factors of the medium in which the plant grows. 

3. The chemical substances which furnish the plant food and 
form the medium in which the plant lives play a part in electrical 
conductivity, or in the location of the lines of electrical action. 

^ ^ ^ bodies which are formed by electrolytical 

decomposition accumulate in the vicinity of the electrodes, and 
modify the physical, chemical and biological medium of the plant. 

mB Honey Bees and Pollinisation. — See below No. 697. 
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$m. ^ Biroee, Kajanus. Mendelian 'Studies on Mangels and Turnips. 

(Mendelistische Studien an Riiben) . — Fuhlings Landwirtsclmf- 
ilic}m Zdtung/ 6 x, j2^^ 4. Heft, pp. 142-199. Stuttgart, 

■ 15. Eebruar 1912-. , ■ 

This is an interesting study on Mendelian heredity in root-crops, 
Sweden , and the conclusions ' are - based ■ on .the obseCTatiouS' and . experiments 
made' by the writer at the'-Seed 'Producing. Station of .Weibtillsholm' 
in 'Sweden. 
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Mangels. — In crossing an oval mangel (Demi-sncriere) with a 
cylindrical one (Bckendorfer), oval forms occur in (the first hybrid 
generation). In Fa, offspring of two kinds are found, those with 
pointed, and those with blunt bases. On crossing Intermediate with 
Eckendorfer, out of 519 Fg beets, 382 were pointed and 137 blunt; 
while theoretically, there should have been respectively 389 and 130. 

The character of pointed base is dominant to that of blunt 
base. The oval beet has a determinant for the pointed form which 
is wanting in the cylindrincal beet. 

On crossing a cuneiform sugar-beet with an Eckendorfer, the 
hybrids of Fi are cuneiform, those of Fg again show the pointed 
and blunt forms, but in the proportion 15 : i. This separation 
shows the presence of two determinants for the pointed base in the 
sugar-beet. The schematic proportion of the separation of the forms 
where these are two pairs of characters is 9 : 3 : 3 : i ; thus 9/16 of 
the descendants possess the two dominant characters, 3/16 one, 
and 3/16 the other, while 1/15 show neither. The proportion 15 : i 
which occured in the case under investigation, coincides exactly with 
that which could be foreseen theoretically. 

Two hybridization experiments illustrative of the character 
length were carried out. On crossing elongated Barres with 
nearly round Yellow Globe, oval hybrids occurred in Fi, while in 
the second and succeeding generations (Fg-n) the longish and round 
hybrids occurred in the proportion 3 : i. The oval shape is due to 
a determinant which is not present in the round mangel. 

There are, however, mangels with two determinants for the 
character of 'Mength''. Thus; in crossing Mammoth (a very elon- 
gated type) with Tannenkrtiger, the Fx hybrids are fairly long, and 
in the successive generations the offspring are divided into three 
groups: long, oval, nearly round. The latter occur in the propor- 
tion of n:/i5, in complete accordance with the ratio 9 : 3 : 3 : i. How 
then is the origin of the almost round beet to be accounted for ? 
The parents differ in that the one possesses two determinants for 
character length and the other only one. Why therefore is the 
proportion in the offspring not 3 : i as would have been expected 
from the crossing of two kinds containing a different factor? 

This proportion would have been retained if the parents had 
been homozygotes, that is to say derived from parents which each 
possessed the determinantfor the character of ** length 'k But one 
of the varieties of mangel was without doubt heterozygote, the 
result of the fusion of two differing germ-cells and therefore not 
belonging to a pure race. 
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Denoting the presence of the two determinants of length by 
Lt and Ls,- and their ■ absence by and k respectively and allowing 
that the Tannenkriiger are homozygotes as regards Lj, and the 
Mammoths as regards the same character, we have Tannenkriiger = 
Li k and Mammoth = 

In the first case the male and female gametes are always 
while in the second case, two different types occur, viz. Li and 
k L^, On reuniting Li k with k is, we obtain offspring which pos« 
sesses two pairs of characters, which should group themselves in 
Fiin such a manner as to divide in the second generation into 
elongated and shortened forms in the proportion of 15 : i. 

In crossing two elongated types, it is possible also to obtain 
“in jFi round beets even where one of the parents is a heterozygote 
as far as the character length '' is concerned. On the other hand, 
from the cross of two elongated types there may occur inF% '"new 
long types. 

Thus Golden Tankard X Barres gives rise in to long forms 
and in Fg, in addition to these, to some forms which are nearly 
round and to others oval in shape. The presence of nearly round 
and of oval forms is explained by the presence of two different de- 
terminants for the character length''. 

That is to say, if the length of one beet is caused by and 
the other by in Fi, some of the offspring have both pairs of 
factors ; in some, one factor is missing, (these are the long roots); 
while in others, none of the length" factors are present ; these 
are the round roots. 

Thus from all that has been said, it is clear that beets have, 
at least, four different form determinants, two of which affect the 
shape of the base and two the length. These determinants are in- 
dependent of one another, and can exist alone, or in combination. 

The question of colour-inheritance among mangels is, however^ 
far more complicated and seems to depend on a large number of 
factors of which some on union give rise to a certain colour, some 
mask this colour, while others intensify an existing shade. The 
Fj roots ate red, not only when their parents are red, but also 
when the latter are respectively red and pink, red and yellow, red 
and white, pink and white and also both white. • 

Further, the offspring of isolated red beets can be: 

Red, pink, yellow and white. 

Red, pink and yellow. 

Red, pink and white. 

Red, yellow and white. 

Red and pink. 



SEI^BCOMON 


915 


Red and yellow. 

Red and white. 

Yellow Globe X Barres (Yellow types) gives in F^, all yellow 
hybrids ; in Fg, most of the offspring are yellow, but there are a 
few red, the ratio, counting by groups, being 15 : i. 

Thus in the above cross, which included 75 beets, there were 
69 yellow and 6 red, which corresponds with the figures theoretically 
expected, 70 and 5. 

How is this segregation of characters to be explained. From 
the ratio 15 : i, as has already been mentioned, we see that we 
have to do with two different factors Gi and G^; their absence may 
be represented by and g^. 

Schematically the matter can be expressed as follows : 

Gi G2 Gj ga gi G2 gi ga 
9:3*3 : I 

1/16 of the offspring were red. 

Thus there are in this case two factors which alone, or com- 
bined give the same result — yellow. 

Turnips. — In turnips also there are two “ length '' factors. On 
crossing Bortfelder (an oval form) with Centenary (which is nearly 
round) the Fi hybrids are oval and the succeeding generations con- 
tain oval and nearly round roots in the proportion 15 : i. 

Representing the '^length'' factors by and Lg and their 
absence by h and k. a pure Bortfelder has the composition (Li Lx Lg) 
and a pure Centenary {Ith h). The gametes of the former have 
a constitution of Lx La and those of the latter, h h. 

In Fi, the hybrids have the composition ix ii Lg which 

four types of gametes can be derived: 

Li L2 (2 '' length ” factors) 

Lx ia (i length factor) 

lx Ls ( » » » ) 

lx I2 (no » )) ) 

These four gametes can combine in 16 ways, one of these is 
{L^ Lx iz La), another is {h h k k); all the other combinations con- 
tain L and L Thus only 1/16 of the offspring are nearly round, 
repeating the ratio 15 : i already present in the analogous preceding 
cases. 

With regard to colour, two portions must be distinguished, the 
top, which is purple, green, or yellow, and the base, which is yellow 
or white. In the upper part, according to the writer, green 'fe do- 
ruinant to yellow and in the lower portion, to 

yellow. ; : Y^en Bortfelder,, yellow-^top,^'. is':- ■ crossed; :with^,'^^^^^ 
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green- top, in ,Fi the proportion ■ of , green to yellow tops is 3:1, 
In one case, of 403 turnips in the second generation; 308, were green 
and 95 yellow ; theoretically there should have been 302 and loi ; 
the approximation is therefore quite satisfactory. 

White Tankard Purple-top, with purple top and white flesh 
and base, crossed with Bortfelder, with yellow top and flesh, gives 
in Fi exclusively turnips with purple tops and white flesh. On the 
other hand, in there are four different types as regards co* 
lour"’ character. Out of 412 turnips of F2, there were: 229 with 
purple tops and white flesh ; 98 with yellow tops and white flesh, 
68 with purple tops and yellow flesh, and 17 with yellow tops and 
flesh. According to theory, segregation takes place into two inde- 
pendant characters ; the groups in question would contain theoreti- 
cally 232, 77, 77 and 26 turnips. 

Kohl-rabi, — In kohl-rabi the writer only considers the colour 
of the top, which may be : dark reddish-purple, light reddish-purple, 
and green- When it is the first, the neck is of the same colour, 
but when the top is red-green the neck is usually green. 

In this case, there are two different factors for red, one of 
which gives a dark shade, and the other a lighter ; if both are 
wanting, the top is green. 

Gelbe Schwedische (with green top), crossed with Magnum 
Bonum (reddish-purple) gives in Fi only reddish-purple hybrids. 
The Fa contains three types: thus out of 4308 specimens, 3472 were 
reddish-purple, 728 red-green and 108 green, which makes tiie pro- 
portion 12 : 3 : i. This ratio shows the presence of two determi- 
nants for red ; a dark red factor and a light-red, of which the first 
is dominant to the second. 

Thus those kohl-rabi having the two factors ( 9/16 ) are indi- 
stinguishable from those ( 3/16) which have only the dark red factor: 
therefore in a group of 16 kohl-rabi, 12 will be of a similar red. 

I^ conclusion, it seems that the cultivated varieties of mangels 
and turnips ate excellent material for the study and application of 
Mendel*s :kws. , , ■ ■ 

Bearinghem, lf> The Present Position of . the Mutation Theory. 

(ly'etat present de la theorie de la mutation). — Bulletin de la 

Soaete botanique de France, Tl. TVIII, 19x1, pp. 644-652. Paris, 

■ Pevrier ;;i9X2>, 

One may define a mutation in a pure and homogeneous strain 
as the sudden appearance of one or more individuals or buds pos- 
sessing, new characters capable of ; passing., on: means 
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of sexual reproduction. According to De Vries, mutations are quite 
distinct from fluctuations, which are habitual variations of the cha- 
racters of a species about a mean. Fluctuations affect characters 
already possessed by the species, while mutations involve loss or 
acquisition of characters. Mutations are thus hereditary alterations 
of a definite nature, whose existence can be recognized by growing 
pure strains. 

Johannsen (i) has been able to observe four definite mutations 
during ten years’ cultivation of French beans Two of these were 
bud variations (bud white and completely devoid of chlorophyll, 
and bud with yellowish leaves) ; the other two affected the shape 
(elongated) of the seed. 

Since 1895 De Vries has been studying Oenothera Lamar ckiana, 
which has given 3 % of mutants belonging to about ten different 
types, mostly stable. 

Zeijlistra (a) has found that the stunted shoots of Oenothera 
nanella (one of the mutants of 0 . Lamarckiana) contain cells full 
of the zooglaea of Micrococcusy hut the disease (if so it may be 
called) is completely hereditary, this explanation does not affect 
De Vries' conclusions. 

D. F. Mac Dougal (3) has studied the modifications produced 
in pure lines of Oenothera biennis and Raimannia odorata by the 
injection of solutions into the young ovary within twenty-four hours 
of fertilization; he used 10 % sugar, i % zinc sulphate, and T % 
calcium nitrate. Since 1906, pure lines of EschschoUzia, Argemone, 
PhysaliSy Anemone, Pentstemon, Nicotiana, and Echinocerus and nu- 
merous other cacti have been treated in the same way. The results 
of all these seem to show that hereditary changes can be provoked 
by artificial means. 

Similar experiments were carried out by Klebs who produced 
modification in the descendants in the case of Sempervivum, T. Bla- 
ringhem has produced most of the same modifications by the direct 
action of mutilations ; he has also studied the action of traumatism 
in this connection (4). 


(1) TJeber Knospemutitationen bei Phaseolus ” ; Zeitschrift fur ind, Ab- 
siammungs-- und VererhungsUhre, I, 1910, pp. i-io; and commmication to 
4th. International Conference of Genetics, Sept. 19, 1911. 

(2) Oenothera nanella de Vries, eine krankhafte Pfianzenart 

X. XXXI, 1911, pp. 129-138. 

(3) Alterations In Heredity induced by Ovarial Treatments ; Botanical 
Gazette, Yol. lA, 191I, pp. 241-257. 

(4) Mutations et traumatis'ines, 1907, pp. 131-133 ; Modifications brusques, 
'I 9 ix,'pp. '.297-318.;':. 
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According tO' h-, Blaringhem, animal and vegetable parasites 
may also produce , similar modifications and give , rise to mutations. 

R. R. Gates in America, J. M. Geerts in Holland, and 
B. M. Bavis in England, have ascertained that. the nuclei of the 
sexual cells in Oenothera Lamarckiana contain 7 chromosomes, while 
in 0 . gigas, one of Be Vries’ mutants, the number is 14. Since 7 is 
the usual number in Oenothera, 0 . giga^^ may be said to have the 
same relation to the other species as Paris (12 chromosomes) to 
Trillium (6)^ and Nymphaea alba (32) to Nuphar luteum (16), 

It has recently been suggested (i) that some mutations may 
have a connection with the probable apogamy of certain mutants, 
but the facts on which this hypothesis is based require fur- 
ther study. 

To sum up says M. Blaringhem, ** the theory of mutation 
remains, intact as regards experimental data, and is further sup- 
ported by new discoveries 

Systematic Selection of Seed Wheat and of Clover Seed at the 
Vegni Agricultural Institute, Prov. of Arezzo, Italy* See below 
No. 705. 


Jokes, -T. Selection of Seed Maize. — The Queensland 

Vol. XXVIII, Pt. I, p. 20, Brisbane, January 

1912. 

Maize seed should be selected while on the stalks in the field, 
because it is then that the size and length of shanks, the height 
of the cob on the stalk, and the general health of the plant, can 
be observed. 

It is not always wise to select the largest cob for seed, because 
very large cobs mostly owe their size to exceptional conditions 
during growth, and are therefore not likely to transmit it. Neither 
should cobs be chosen that stand too upright on the stalks, because 
such cobs readily take in rain, 'which causes shoots to grow out 
from the ends of the cobs. 

The best cobs are those which are not too high on the stalks 
and the shanks should be slightly bent. 


(i) R. R. Ga^es, Apogamy in Oenothera Science, N. S. 1909, Vol. XXX, 
PP' 691-694. Mrs., R. H. Thomas, ' ** Various Crossing Experiments **:. Commu- 
nication to the Congress of Genetics at Paris, Sept. 20, 1911. 
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It is essential that the stalks should be strong and healthy at 
the early stage of growth, in order to support the cobs ; otherwise 
the crop may be knocked down by rain and wind. Also the husks 
should extend well over the points of the cobs, which are thus 
protected from the cotton boll worm and from storms. 

The time to select the seed is when some of the cobs are ripe, 
some ripening, and some green. At such stages it is easy to deter- 
mine the early, medium, and late maturing varieties. 

Great care should be taken in the thrashing of the seed ; to 
prevent any possible cracking of the grain hand thrashing is desir- 
able. The ends of the cobs should be discarded, the grains being 
smaller. The seeds must be selected from the centre of the cobs 
in order to ensure their being of uniform strength. Uniform strength 
in seed means a uniform crop. 

CoEEiNS, G. N. and Kempton, J. S. An Improved Method of Arti- 
ficial Pollination in Corn. — U. S Dept, of Agriculture, Bureau 
of Plant Industry, Circular No. 89, pp. 3-7. 

All the methods hitherto adopted for making self-pollinations 
in corn have the drawback of leaving the silks exposed for a short 
time to any pollen that may be floating in the air. 

The new method here proposed eliminates this danger and is 
especially useful both in practical selection and in scientific research 
connected with problems in heredity. It has the further advantage 
of being inexpensive and easy to apply. It involves the use of 
strong paper tubes about 4 inches in diameter and 40 inches long. 
To apply the tubes, one end is pushed over the tassel which is 
carefully bent downwards and wired firmly at a point just below 
the upper end of the last leaf sheath. The other end of the ttibe 
is then brought down and passed over the young ear and securely 
wired. In order to provide for the increasing size of the ear a coiled 
wire is used, instead of a straight wire, to fasten the tube to the 
ear. The tubes should be put in place four or five days before 
the silks are expected to appear. 

While this method can be generally applied to ears that axe 
to be self “pollinated, it works equally well for artificiaUy crossing 
two plants that are adjacent in the same or neighbouting rows. 
In testing Mendelian ratios it will be found convenient to arrange 
the planting with the hybrids between the parents. It will thus 
be possible to apply the method to self-pollinations and crosses 
between the hybrid and the parents. 
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U$ lyEAKE, H. M. and Prasad,. Ram. lotes on the Incidence . and 

Effect of Sterility and of Cross-Fertilisation in the Indian 

Cottons „ — Memoirs of the Department of Agriculture in India : 

Botanical Series, Vol. IV, No. 3, pp. 37-72. Calcutta, January 

1912.' 

The methods which can be adopted to procure improvement in 
a particular . crop have been classified by Cook (i), and in the choice 
British India of method the experimentor should be largely guided by two con- 
siderations: i) the extent to which cross-fertilisation takes place 
under normal field conditions; and 2) the degree of sterility which 
may result in plants subjected to artificial self-fertilisation carried 
out through a series of generations. 

The work of improvement falls into two sections: l) the pro- 
duction of an improved t3rpe, or types in a state of purity; 2) the 
multiplication of these types when established, until a stage is 
reached when distribution may be attempted. On the extent to which 
natural cross-fertilisation is found to occur, will depend the pre- 
cautionary measures to be adopted in order to prevent a gradual 
deterioration of the crop. 

The series of experiments made at the Agricultural Research 
Institute, Pusa, with the object of producing an improved cotton 
suited to the conditions of the United Provinces, has led to the two 
following general conclusions. 

1. A considerable degree of sterility results from self-fertili- 
sation repeated through a number of successive generations. 

2. Cross-fertilisation takes place to a considerable extent, 
though the greater portion of this is limited to neighbouring plants. 

The practical bearing of these considerations is of some impor- 
tance. In the early stages of experimental work, when individual 
plants are under examination, it is necessary to guard against the 
effects of cross-fertilisation by protecting the flowers. By so doing, 
however, the danger is incurred of the loss of vigour, and even of 
the loss of the race through sterility. It is advisable therefore to 
rely for purity on careful selection, combined with roguing, among 
such plants as are least likely to have been crossed. For this pur- 
pose the types should be grown in numbers sufficient to give a 
fair body of individuals separated by at least 10 ft. and by inter- 
vening plants from individuals of a different type. 


(i) See U. S. Dept, of Agr,, Bur. of Plant Industry, 146. 
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A further method — the efificieucy of which still remains to 
be proved — consists in enclosing by a single net a set of 40-50 
plants of one type. ■ 

It is well-known that the cotton crops 'in India as well as in 
China, Persia, and America are as a rule not pure, but consist of 
a number of forms and in certain cases, of different types. Such 
a mixed crop will, under certain constant conditions, maintain a 
definite proportion betveen the various constituents. On the other 
hand new conditions will favour one or other of the component 
types, which will, in a short time, become the dominant element 
of the crop. 

In this connection we should remember the frequent instances 
of the conversion of red to white wheat and of bearded to beard- 
less, as the result of '' degeneration consequent on change of 
environment. Now if such cases are possible with wheats, in which 
cross-fertilisation is of the rarest occurrence, the danger of this 
degeneration in cotton, in which cross-fertilisation must also be 
considered, is much greater. 

From very early times repeated efforts have been made to 
acclimatise various exotic cottons in India, but with little success. 
The crop at first maintains its standard, and subsequently under- 
goes a more or less rapid degeneration. The similarity between 
this and the cases of degeneration in wheat in striking, and 
suggests the possibility of a like cause. A less desirable type, which 
has . not been completely eliminated, may acquire under new con- 
<iitions of climate, a less careful cultivation, and cessation of ro- 
guing, a preponderance over the other forms. 

In America excellent varieties have been obtained by means of 
a careful system of selection; but in order to keep them the indis- 
pensable conditions are a continuous and judicious roguing and the 
highly deyeloped processes of cultivation belonging to the American 
•cotton field.' ' 

The process of acclimatization has consequently been marked 
in most cases by a deterioration which has often been attributed 
to a degeneratian of the race, but it is more probably simply the 
self-assertion of those impurities which are best siuted to the new 
environment. The problem of the introduction of exotic races 
consequently assumes a new aspect. The larger the original import- 
ation of seed, the 1^ would appear to be the chance of successful 
introduction, owing to the greater difficulty in the control of this 
process of displacement of one form by another. Before introduc- 
ing an exotic variety it should be subjected to a most careful 
<>oiitral, and a comparatively small importation is all that is at 


6 
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first necessary. The ' aim ' should be to eliminate the less desirable 
forms, which under Indian' conditions might become doniiiiatiiig, 
and form a, new equilibrium suited to the new surroundings. 

In all 'experiments made for obtaining the /'improved type 
the dangers of sterility and of cross«fertiIisation should never be 
lost sight of. 

649 .Pfbnningbr J. How New and Yaluable ¥arieties of Fruit may 
Arise. (Wie neue wertvolle Obstsorten entstehen konneu). — 
Der Schweizerische Obsibauer, XIV Jahrg., Nr. 2, pp. 33-35. 
Muiisingeii, Februar, 1912. 

It seldom happens that fruit trees, when ungrafted, yield fruit 
such as to be worth reproducing. But an interesting exception is 
recorded by Mr. Pfenninger. A wild apple tree, about 20 years old, 
Switeerlaud without any previous pruning or grafting, suddenly began to yield 
very fine apples of excellent quality. This « variety » was then 
grafted on other wild apple trees, and soon began to be known 
for its beauty of appearance and choice quality under the name of 
the « Stafner Rosenapfel ». 

Apart from the purely scientific interest attaching to it as 
illustrating the « Spontaneous variations )) of Darwin, or the « Minor 
mutations » of De Vries, this case is a remarkable instance of how 
' out of a wild apple tree a new variety, now much valued in 

commerce, was evolved. 

%m Kobranoff, H. P. On the Production of Seed for Forest Trees. (Is 
Oblasti Liesnogo Siemenoviedieniia). — Liesnoi Xumal (Forest 
Review), G- XI/I, Vep. 9-10, pp. 1373-1403. S. Peterburg, 1911. 


Russia 


It is well known that the germinating power of the seeds of 
forest trees may vary, under ordinary conditions, within very wide 
limits, for different lots of seed taken from a single species, and 
even from the same tree. 

This was hitherto supposed to depend on errors in experiments 
and on the difference in the methods employed. But the recent 
researches of Baur have shown that this view is entirely mistaken, 
as will be seen from the following table: 


Method adopted 
in the experimeats 

In pots with earth - - « • 
Felt germinator ... . . . 
With the Nohbe apparatus 
» » biebenherg » 

s » Hanneman » 


GerKunatioii 

Oersniiiatioja. 

began after : 

cttpadty. 

10 days 

88.0% 

7 » 

91.5 % 

7 » 

94-0% 

7 

93-0% 

,■■ 9 : 

90^0% 
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Tile effect of different methods or of apparatus being excluded, 
how are we to ^ explain the varying germinating power of seed lots 
having the same origin ? , 

The, cultivators and producers of seed follow in each case the 
empirical method of calculating in every lot the percentage of 
germinating seeds, without considering their qualities and specific 
properties. 

Now in most cases the seeds of forest trees may be divided 
into the following groups : 


i {a) those germinating. 

A, Developed normally: % (5) those which have lost the power of germin- 

f ating. 

B. Empty seeds developed parthenocarpically. 
i {a) externally. 

^ {b) internally. 


C. Seeds damaged 


Hence, as the proportion between the different groups varies 
even for the same plant in each lot, the percentage of germinating 
power has such a relative value that the results of the different 
examinations cannot be compared. In this connection should be 
considered the absolute power of germinating. By “ absolute power 
of germinating is understood the percentage of seed that has 
germinated and which belongs only to group A. 

In practice great importance is attached to the fercenfage of 
utilizable seeds : that is, the percentage of seeds that have germin- 
ated oil the amount of non-selected seeds. This is indicated by the 

R Klz V Ke 

formula - 3^ ^ where R = the pureness expressed in percent- 

age of weight; Kz rz: percentage of germinating seeds; and Ke ==5 
percentage of seed germinating within a fixed time on the total 
amount of germinating seeds. The value of this percentage of 
utilizable seeds is absolute only when there is a direct proportion 
between the number and weight of the seeds. Otherwise it gives 
us only approximate conclusions within very wide limits. 

From what has been said two points are clear: 

1. The necessity of determining the absolute power of germin- 
ating. ■ 

2. The usefulness of estimating in practice the percentage of 
utilizable seeds ; this gives the value of a lot as material for cul- 
tivation.,. 

The question of the yield of forest trees in good seed has 
.acquired greater m that the method of artificial forest 

regeneration is gaining more and more ground. 
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The number of fruits can not give an exact idea of the value 
of the yield. The empirical determination of the percentage of 
empty seeds; if it is sufficient in practice,' is certainly unsatisfac- 
tory for the man ’ who is looking for the cause of an increased or 
diminished yield. 

For this purpose it is necessary to determine the -energy of fruc- 
tification: that is, the percentage ratio between the number of .flow- 
ers and the number of seeds, normally developed and capable of 
germinating. 

Under equal conditions of the surroundings in all the stages 
of the development of the seed, the energy of fructification shows 
how far the conditions themselves approached the optimum. This 
method besides supplying very exact figures for estimating the yield, 
also allows the data obtained in successive years to be compared, 
and clearly brings out the causes which affect the formation of the 
seed. 

The following conclusions may be drawn: 

1. Very exact methods should be used in determining the 
productiveness and germinating power of the seeds. 

2. The determination of productiveness and of energy of 
fructification should be made in surroundings, either identical or 
comparable, and a register should be kept of the conditions of 
increase and of the appearance of causal factors that may influence 
the yield. 


CEREAL AND PULSE CROPS. 


mi' , , -Kosutany, i)r. Thomas.. The Exeellent Quality of Hungarian 
Wheat (i). — Kozhtek. Budapest, 7 fevrier 1912. 

It has been stated that deep ploughing, the use of steam 
ploughs and especially the increased consumption of artificial man- 
Hmigayf ures have caused a softening of the Hungarian wheat, which is said 


(i) See B, Feb* 1912, Nos. 325-526, KisMetiigyi Kdzleminyek^ Buda- 
pest igo 6 , ^ Ungarische Mehl und Weizen voa Dr P. KosuTaNY. 

Miller, Amtliches Organ des Verbandes deutscher Miiller, 18. Sept. 1908. — - 
Dr A, Maurizio. Getreide, Mehl u. BroL Dm Getfeidekom, seine yB'meftung w. 
Behandlung in def Praxis etc. von Dr G. F. Hobfbianx, Prof. fiir 

G§,rudgs-Gewerbe in Berlin. I. Bdi,' Die Bewertung des Getreides, 
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to be inferior to, what it was when the _ -crops were .less abundant. 
Its alleged former hardness is attributed to the old' fashioned pea- 
sant cultivation. 

The author, on the strength of his chemical investigations, was 
almost alone in impugning these affirmations. . - He attributes the 
inferior quality of the last years’ wheat to' unfavourable climatic 
conditions. 

With the object of calming the apprehensioii of agriculturists 
in so interesting a question, it was decided that every year 50 
typical samples of wheat of the various provinces should be collected 
and examined chemically by M. Kosutany. 

The author accomplished his task with the greatest care and 
already in 1906 he was in a position to declare positively in the 
KisSrletugyi Kozlemenyek that the qualit}’' of Hungarian wheat had 
not changed nor deteriorated, that the more intensive culture had 
not impaired its hardness, and lastly that the judicious use of arti- 
ficials had not only increased the yield of wheat but also improved 
it^ quality, provided always that the weather be favourable. 

As a proof that Hungarian wheat has not degenerated, the 
author mentions the 1911 wheats supplied by six different localities 
in Hungary which weighed up to 850 gr. per litre (68 lb. 2 oz. per 
bushel). 

According to M. Kosutdny the Banat or Tisza wheat, as almost 
all Hungarian wheat, is an autumn wheat. It is typical of the 
wheat grown in the plains (Steppenweizen). It is classed in the 
species Tritimm vulgme, but both by its form and its quality it is 
very closely allied to hard wheat [Triticum durum). The grain is 
hard, red with a shade of brown or grey or even yellow according 
to the weather and to local circumstances. It is somewhat below 
average size, often angular and elongated. The yellower the wheat 
the less hard it is. This wheat contains much gluten, it bakes 
well, and may be considered as one of the best kinds of wheat. 
Nevertheless it is said not to be resistant to cold and to be a 
spring wheat (i). 

The grain of Hungarian wheat is smaller and richer in protein 
than the wheat of Western Europe: 15.4 % on average of the dry 
matter, according to the analyses of M. Kosutany ; the average 
weight of 1000 grains is 32.6 grams, the maximum 43.2 grarns 
(1.14 and 1. 51 oz. respectively). 


(i) See Das Getreidekorni seine Bmeriung u. Behandlung, von Br. G. F. Hor'F- 
MANN, :pp. 1 10-1x5. " (Ed,): 
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According to M. Kosutany, Hungarian millers do not like spring 
wheat, probably because it may be considered as a hard wheat. 

The Budapest Exchange of agricultural produce has adopted the 
following regulations respecting wheat:. It is. not to be exported if 
it contains : more than 2 % in weight of smutty wheat, of vetches, 
darnel, or, in general other seeds; more than 0.5 % of one grained 
spelt, of hard or of white wheat ; and lastly more than i % of 
sprouted grains. 

Owing to the high esteem in which real Hungarian wheat is 
held it has become customary to give this name also to foreign 
wheats sent to Hungary thence to be exported to the North and 
to the West. 

The opinion of Hoffmann that Hungarian wheat does not stand 
cold is not borne out. On the contrary the author is convinced 
that Hungarian wheat stands the winter better than any other 
foreign wheat. 

The author, having thus by his careful researches extending 
over a period of 12 years, completely rehabilited Hungariaiiwheat, 
concludes that it is necessary now to preserve its high repute, and 
with this object in view he deprecates the importation of foreign 
wheat seeds esteemed for their high yields, because, though some- 
times they give heavy crops under the extreme climate of Hungary, 
they often fail and damage the reputation of Hungarian wheat 
and flour. 


ROOT CROPS. 


Eekmibeva, Eu. Injury to Root Plants by Frost, (Vliianie Reannikli' 
Samoroskov na Korneplodi), — Juseno-Russkaia Seksko^-Kho-- 
siaistmnmia Gaseta (Journal of South Russian Agriculture), 
G. 19x1, No. 48, pp. 48-49. Kharkov, 22 Dekabria 1911. 

This paper describes the injury done by frost to potatoes and 
mangels in South Russia. 

The heavy rains of September prevented the potato crop being 
lifted till towards the middle of October. On October 3rd and 4th 
there were severe frosts early in the morning, and all the root plants 
suffered more or less, and especially the late potato variety « yolt^ 
maim». It was found that the action of the frost passed along the 
stems: ■ and penetrated to.’ the tubers' . still connected;,,, ,with , them ;,. 
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whereas those free in the soil, even when near the surface,'" were 
unhurt. 

The author considers that the mangels and potatoes which, rot 
in the clamps during winter are the ones that have got frosted 
before lifting. 

As the effects of the frost are sometimes invisible, and it is no 
easy matter to pick out the affected roots, lifting should be com- 
pleted as early as possible, before the October frosts. 


FORAGE CROPS. M'EADOWS, AND PASTURES. 


Crowther, Ch. and Ruston, A. -G. The Influence o! Time of Cut- 
ting upon the Yield and Composition of Hay. — The Journal 
of Agricultural Science, Vol. IV, Ft. 3, pp. 303-317. Cambridge, 

January, 1912. 

It is well known, especially on the Continent of Europe, that 
a delay of only a few days in cutting may lead to serious depre- 
ciation in the value of the hay crop. This question is of great Great 

practical importance also in England, where hitherto it has received Britain: 

but little attention, especially as there are many possiblities of va- England 
riation (owing to climatic conditions) from the general conclusions 
drawn from continental work. 

Accordingly experiments have been carriedouton an estate in 
Yorkshire in two neighbouring fields with similar soils, in 1909 and 
1910. The two hay crops were grown in rotation with cer^^ 

The fields were divided into four plots according to the different 
dates of cutting (four, from 10 June to 3 August, 1909, and four 
from 9 June to 21 July, 1910). 

The seeds mixture was as follows : 


Perennial Rye Grass 2 parts ; Alsike. 5 parts 

Italian Rye Grass 2 » English Single-Cut Cowgrass i part 

White Clover 4 » Chilian Red Clover ... * i » 

Trefoil » » Ribgrass — x » 


The manurial dressing given on May ii, 1909, was: nitrate of 
soda, X GWt., superphosphate, 2 cwts., sulphate of potash, % cwt., 
and muriate of potash, ^ cwt. per acre. The rainfall in 1909 from 
April to Aug. 3 was 12.48 inches, and in 1910 from April to July 21 
it;,„:was' 9.29:'' inches.: " 
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The analysis of the 1909 crop gave the following chief points 
of interest: 

, I. The steadily increasing proportion of crude fibre, throughout 
the whole eight weeks. 

2. The gradual fall in the proportion of amides up to the 
third cutting, after which reduction was very pronounced. 

3. The fall , in the proportion of true protein during the moist ' 
latter half of June, followed by a steady rise up to the period 
of the fourth cutting. 

4. The gradual reduction in the proportion of carbohydrates 
after the second cutting. 

5. The relatively high proportion of pentosans throughout the 
whole period. 

6. The increasing of the ash in silica, whilst the proportions 
of Ka O and O5 tended to fall. 

7- The crop became steadily less digestible as growth advanced, 
the maximum yield of valuable nutritive matters being attained at 
the third cutting. 

Adding these results to those of 1910 we reach the following 
general conclusions which supplement what has been hitherto known. 

1. The composition of hay steadily changes throughout the 
period commonly covered by the hay-making season. 

2. The nature of the change depends to some extent upon 
the character of the seasom 

3. In both seasons there was a steady fall all round in the 
digestibility of the hay, which in the end more than counterba- 
lanced the increase in weight of the crop. 

4. In both seasons the best results were obtained by cutting 
about the beginning of July. A certain latitude in the time of cut- 
ting- — a week, or 10 days — may be allowed, without doing much 
hatm. But after the middle of July an appreciable deterioration 
set in. 

O' Connor, J. M, B. Berseem or Egyptian Clover (i)--— The Prc- 
ducers\ Review, Vol. Yly No, lOj pp* 476 - 477 * Perth, Jaiiu- 
■ ary, 20, ,1912. ■ 

At the Brunswick State Farm, Western Australia, six acres of 
''high land were vSOTO Berseem or Egyptian,' dover 


(I) See B.'Nov* t,9io, p. 61; March 1911, No. 812; 'Augt.-Sept*:-Oct. 'xgii* 
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[Trifolium Alexandrinum) , 4 lbs. of seed per acre, together witb 
half a bushel of Italian rye grass, and half a bushel of barley per 
acre, to act as a cover crop for the young clover plants. 

The land was ■manured with' i % cwt. of Thomas' phosphate, 
and top-dressed during the growing season with 5 cwt. of lime to 
the acre, and a month later again top-dressed with blood manure 
(i cwt. per acre). The soil is a light loam, intermixed with gravel, 
with a clay subsoil. 

Although it was not irrigated, this crop showed a splendid 
germination and quick growth of succulent stems and leaves during 
the early winter months, when lucerne and other grasses were at 
a standstill. Animals are particularly fond of Berseem, and the 
experiment has been in all respects so satisfactory that the Depart- 
ment is arranging to distribute the seed in small lots to farms at 
cost price. 

CousTON, F. Arabian Lneerne on the High Plateaux of Algeria. (Ta 

Luzerne d' Arabic sur les Hauts-Plateaux de TAlgerie). — * Bul- 
letin agricole de V Algerie et de la Tunisie. Alger, 1911. 

At Bordj-bou-Arrerdj, at 3000 feet above sea level and under 
a dry climate, experiments have been made with three kinds of 
lucerne, namely: Arabian Lucerne (from Mitidja), Setif Lucerne, 
and one kind indigenous to the country. 

They were sown on April gth 1911, in lines 3ft. 3 in. apart 
(Ryf system) on ground ploughed in the spring. 

Owing to want of rain, the plants did not sprout till May; on 
the 15th of June they still showed but thinly and their vegetation 
was not vigorous. After the May rains and again after the July 
storms the horse hoe was used to prevent tlie drying of the soil 

In October, after the first small showers, the Arabian lucerne 
possessing powerful tap-roots, had formed yigourous tufts, showing 
that it had taken possession of tne soil, notwithstandiiig >he 
exceedingly dry summer of 1911, 

The Setif lucerne followed it closely but without equalling it. 

The native lucerne proved much inferior, germinating very 
irregularly. • 

In a cOHiparative experiment on irrigated plots, Arabian lucerne 
again took the lead, both in its early sprouting and in the deve- 
lopment of its stems., 

Tnough these tests are still in their preliminary stages, the 
Author communicates his first observatioiis in case' t^^ might be 
useful to other agriculturists who are following similar investigations. 
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, Sherrard, G. Report on the Cultivation of Cotton on the Expert 
mental Farms of Bengal during the Year Defarh 

ment of Agriculture Bengal, Quarterly Journal, Vol. V, No. 2, 
pp. 59-64, Calcutta, 1912. 

Early in March 1911 the Imperial Cotton Specialist visited the 
Experimental Station at Chinsurah in company with the Deputy 
British lEifa* Director of Agriculture. His Report on the cotton grown on the 
Bengal lower land, at the general level of the farm, is not favourable. The 
inevitable conclusion to be drawn, he says, from these experiments 
is that the conditions of soil and climate are not in any way suit- 
able for cotton cultivation in the deltaic area of Bengal, where more 
highly renumerative crops, such as rice and jute can be grown ; 
experiments directed with a view to introduce this cultivation, 
should not be persevered with, but the trials of Cambodia and 
Bhuri cotton on a small scale, for a few years, could be continued, 
just to test the behaviour of these varieties in an unsuitable en- 
vironment. 

The opinion of the Imperial Cotton Specialist is confirmed by 
the results of the growth of cotton on five farms, during the year 
under report, as will be seen from the following tables; and the 
writer thinks that the Department of Agriculture may safely con- 
clude that cotton is not a paying crop under ordinary circum- 
stances on the Gangetic plain in the Bengal Province. 

On the Dumraon and Burdwan Farm the crop entirely failed 
to produce bolls. 

On the Bankipur, Chinsurah and Hazaribagh Farms the fol- 
lowing results were obtained. 

Bankipur Farm. 


' ' ' Cost of", . ' ' 

Variety, , ■■. Cultivation Outturn Value Profit , ■ , ■■■i;,osa. 

— . ' per, acre per acre per' acre .per' acre ' per 'acre 

£ «. ■£?♦ £ , s, <1. ' ,£, $, d 

Bhuri''...,',. I 4 .p _ 120 '3^ 5 4,. . 2,,., ,,'x, 4,:./ — 

^Cambodia „* ■. ,'. ... . 1 4 2 , jz o ,5 ^ 4. ^ ■: ,"o„3:8 10 



FIBRE CROPS 


931 



Chinsurah Farm 






Variety 

Cost of 
Cultivation 

Outturn 

Value 


Profit 

Loss 


per acre 

per acre 

per acre 

per acre 

per acre 


£ s. d. 

lb. 

£ 

s. 

d. 

£ s. d. 

£ s. d. 

Bhuri, I Class Land . . 

10 8 0 

548 

14 

8 

0 

0 

0 


•Cambodia, I Class hand , 

II 5 2 

321 

8 

2 

8 

— 

326 


Hazaribagh Farm. 





Bhnri ......... 

3 ^ 

4II 

II 

17 

4 

8 15 5 

— 

■Cambodia 

3 ^ II 

4II 

II 

6 

8 

00 

— 


The varieties Bhogila and Beshila were also tried. 

The high, cost of cultivation per acre at the Chinsiirah Farm 
is in part due to the large sums spent on meeting the attacks of 
insect pests, among which were : Behar Hairy Caterpillar 
oUiqm)y the cotton Leaf -roller {Sylepta derogata), and the Red 
Cotton Bug {Dysdercus cingulatus). 

It must also be noted that the value and profit per acre given 
in the tables are based on the figures derived from samples of the 
various varieties sent from each farm to the Imperial Cotton vSpe- 
cialist and forwarded by him to Messrs. Tata Sons & Co., Bombay, 
for valuation. Values are therefore in excess of that which could 
be obtained for the cotton locally. 


WiEiyCDCKS, sir WiEi/iAM. CottoB 10 Egypt in Relation to Irriga- 
tion, Drainage, and the New Hydraulic Works. (A crop of Ten 
Millions Cantars) . (Be Coton en Egypte en rapport avec rirri- 
gation, le drainage et les nouveaux travaux hydrauliques. Une 
recolte de dix millions de cantars). — Bulletin de I' Union ies 
AgricuUews 8i, pp. 394-3x5. Cairo, 19x1. 

From xSgi to IQOO the Nile waters at the Delta dam reached 
a height of 14 metres (45 ft. 6 in.) and the area under cotton, 
I 000 000 feddans (1141800 acres), produced 5 450 000 cantars (i) 
(about 241 000 tons), or an average of 5.5 cantars per feddan (about 
4'V4Cwt per acre). 

It was in that period that the greatest crops of Egyptian cotton 
were harvested. In 1903 the Assouan dam began to act. From 


( I ) I cantar of ginned cotton == 99«049 lb. 
I » » unginned » = 311.366 lb. 

, The fitst is 'the most 'cosntnonly . used.^ ■ . 


m 


Egypt 


{Ed,). 
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1903 to 1910 the area under cotton increased by 308 700 acres, but 
the yield of cotton per acre, diminished by 0.85 cwt.. This lesser 
yield 'is said to be due to the great extent of inferior land planted 
to cotton of late years, but this is not true, because just the 
reverse happens in the Delta, where the land that was formerly 
of inferior quality and salty, and yielded but scantily, has been 
drained and improved, and produces to-day splendid crops. On 
the contrary it is from the good lands that the poorer crops are 
harvested. 

The excess of water which favours the cultivation of maize, so 
dear to the fellaheen, has protected the irrigated area against drought, 
but is has at the same time increased the danger from the Cotton 
boll worm which, under the natural climate of Egypt could not 
have been injurious. If the Government had not acted promptly 
the worm would have destroyed the whole crop in wet years. The 
clover fields are adjacent to the cotton fields; the former are irri- 
gated in June and the food they afford enables the worm to bridge 
over the critical period of its existence. The worm feeds on clover 
until the young cotton plants (now sown much earlier than form- 
erly) give enough shade to shelter it. 

Between the 15th of June and the 15th of July the perfect 
insects lay their eggs on the leaves of all the tender plants they 
find, aiad in five days tm the eggs hatch out. If the cotton fields 
are kept dry and the plants are hard and fibrous, millions of worms 
perish, if on the contrary the plants are tender and the air is moist, 
the worm destroys the plants, and going through its metamorphoses 
it threatens greatly next season's, cotton. 

It must also be noted that the high level canals have perman- 
ently raised the spring water table, and have thus reduced the 
depth of the soil in which cotton can grow, and this to such an 
extent that in a great portion of the Delta instead of a resistant 
and hardy plant with long roots, a tender plant with short roots is 
produced, which cannot live without frequent watering. All this 
has favoured the development of the worm. To obviate these 
drawbacks the canals must be excavated to the depth they had 
formerly, and they must be allowed to irrigate freely only when 
they are full. Maize must not be irrigated in June and July but 
only during the month of August. If the growing of clover can 
not be prevented it can be forced, so as to have one good cut in 
April instead of three every season; then another crop should be 
introduced into the rotation, or the land allowed to lie fallow after 
the end of April. 
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The land situated towards the North of the Delta, about i 235 000 
acres in extent is for the most part more or less salty und lies 
above , the level of the lakes. The whole of it is susceptible of impro- 
vement by irrigation and drainage;' because its Delta formation 
renders drainage very useful. It must not be' forgotten that the 
want of the red muddy water would spell disaster for Egypt. 

The only means of ensuring this rich red flood water for the above 
lands is by providing the canals with outlets. In the Nile Delta 
as well as in those of the Tigris and of the Euphrates it is essential 
to allow the muddy flood water a free course in the canals so as to 
give the lands the benefit of the silt carried by the water; it is 
equally important to enable the infiltration water to drain off into 
the deep drains, in order to prevent the salt which impregnates 
the soil from rising to the surface, and to collect these waters into 
one and the same channel. 

Thus, by providing the higher portions of the soil of Egypt with 
canals and its low lying parts with drainage; by providing the 
canals with outlets for conveying the red flood water to the most 
distant fields; by keeping the spring water table in the South fairly 
low by means of a suitable irrigation and in the North by good 
drainage; by turning the water from the reservoirs towards the 
fallow lands of the North; by giving the cotton region of the 
South as dry and warm a summer as the seasons allow, and lastly by 
utilising the flood waters at the natural and inevitable time, Egypt 
will be able to yield about 10 000 000 cantars (about 464 000 tons) 
of cotton, 9/10 from Lower Egypt and Vio from Upper Egypt. 

Nevertheless all this enormous crop would be menaced if a 
flood like that of 1898 were to happen again. At an expense of 
£5000000 the Wadi Ray an reservoir could be constructed; this 
work would protect Egypt from premature floods. In addition, two 
barrages on the White Nile, at Omdurman and at Gordon’s Tree, the 
cost of which is estimated at £i 600 000 would diminish considerably 
the duration of prolonged and excessive floods. 

Haotefeuibee, L. The Fibre Crops of Java* (Le congrds des tex- 05 S 

tiles de Soerabaya). — ]ournal d' Agriculture tropicale, I2« Annee, 

No. 127, pp- 4-7. Paris 31 Janvier 1912, 

This rapid account of the Textile Congress notices some recent 
'.' work on various fibres. 

After having remarked upon the slight consideration given by jgta 
the Congress to the Russian fibres and to jute, the author men- 
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tions a report by M. W. A* Zegers Rijsez on Hibiscus cannabmus,. 
deccan hemp, which gives splendid crops in Java. 

Crotalavia juncea, which succeeds wonderfully at I^a Pho (Tonkin), 
does not appear to give good results of Java. 

Cotton is the chief subject treated, in two papers by Mesrs . Breda, 
de Haan and D. J. G. van Setten on local native crops. 

Textile .4 holds an important position in those parts of Java 
subject to relative drought. The Congress recognized the import- 
ance of the subject at the present time and followed with interest 
the communications of E. de Knijff, general secretary of the Congress, 
the remarks of the director of one of the most important Java 
plantations and Professor Lister H. Dewey's important contribution 
which rectified several errors and pointed out with precision the 
incomplete data. 

A useful discussion took place on the distances to be kept 
between the plants, on the selection of varieties and of the soil, on 
the best time for the harvest, on its further treatment and packing. 
A resolution was adopted in favour of large central works rather 
than small ones for preparing the fibre. 

Interesting papers were also read on Poeroen " {Lepiconia mu- 
cronata), on Mendoeng '' a variety of the same plant and on several 
species of Pandanus, 

The insuceess of Abaca, Manila hemp, was confirmed. This 
fibre seems to succeed only in the Philippines and in those islands 
having similar soils and climate. 

As kapok represents one of the chief items of the wealth of 
Java, the sitting devoted to it was one of the most important. A 
paper on the kapok trade by Mr. W. Cock-Euxing was read, as 
well as a complete study by Mr. F. L. Bley on its requirements, 
cultivation, pests, crop and preparation of the fibre. 

Eriodendron anfractuosum se&ms to be the most widely spread 
tree in the island. About 8000 tons of kapok are exported every 
year. ■ 

Pine apple fibre and the various ways of preparing cocoa-nut 
fibres were also discussed. 
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Grabnbr, E. Sugar-Beet in Hungary. Cultural Precautions for 1912 650 

to protMe against the Lack of Seed, (i) (Mittehetunk a czuk- 
correpa vetomagliianybol eredo bajok elharitiisara ?). — Kdztelek, 

No. i8. Budapest, 2 March, 1912. 

The effects of lack of success in the attempts to improve the 
cultivation of beets for seed in Hungary are particularly felt this 
year owing to the smallness of the beet-seed crop in Germany last Hiingary 
summer. Hitherto the only disadvantage of the lack of local seed 
has been that a sum of i to 2 million crowns (£60 000 to 
£80 000) has gone abroad for the purchase of seed ; but this year 
the actual beet crop is threatened. 

While the crop of seed in Germany last year was only about 
a fifth of the normal, the Russian crop was fairly good in quan- 
tity, though poor in quality. As most of the seed-merchants went to 
Kiew, the centre of the Russian trade, the price went up in less 
than six weeks from 30 marks to 130 marks per 50 kilos (from 
£l-ios to £6-ios per cwt), and the stock was soon exhausted. 
Fortunately, the Hungarian factories have permanent contracts 
with the German merchants, so that they run less risk than other 
countries, such as Germany, where the growers are advised to 
reduce their sowings by 30 %. Nevertheless there may be a diffi- 
culty in getting seed for second sowings, so that every precaution 
must be taken that the first sowings are successful; more care 
must be taken than usual, as even tlxe seed from the best German 
seedsmen is prematurely ripened. 

While, however, the quality of the seed is not good, this 
may be counterbalanced by the fact that it contains more germs 
per unity of weight than usual; according to German experiments 
I kg. of 19 1 1 seed will in 12 days give 100 000 to 135 000 seed- 
lings, as compared with 70000 to 85 000 in normal years. 

Another circumstance making careful cultivation more impor- 
tant than usual, is that there will be less area under sugar beets, 
and the consequent rise in price ought to make successful crops 
;lnghly/ remunerative. ,,,,v ■ 


(i)':'See„'F.v:' 1912, .Nq.v hi. ' ■ ■: 
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The primary condition for success in sowing is thorough pre- 
paration of the soil, so as to obtain a fine and even tilth in which 
the seed can be sown at a regular depth; this will ensure even 
germination, which will further protect the crop from parasites. 

After drilling, the ground should be well rolled; Kuffner rolls 
weighing 88 lb., used on the sugar beet farm at Diosseg, have done 
excellent work. If one of these is fixed behind the drill, and at the 
same time an iron-wire brush is fixed in front to cover in the 
tracks of the draught animals, perfect drilling results. 

Drilling should be got through as early as possible, provided 
the season is not backward. A good plan is to drill in a little barley 
— 7 to 8 lb. per acre — with the beets, so that if the germination 
of the beets is slow, the rows can be seen by the quicker-growing 
barley, and hoeing can begin earlier: of course the barley can easily 
be cleared away at singling time. 

After drilling it is well to roll thoroughly with segmented or 
toothed rollers. 

It is much to be hoped that the area sown will not diminish 
in spite of the unfavourable circumstances of this year. 
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Heefferich, Emil. The Progressive Development of Rubber Cul- 
ture in South East Asia. (Die weitere Entwicklung der Kaut- 
schukkultur in Sudostasien.). — Der Tropenpflanzer. Jahrg. 
Nr. I pp. 15-34; Nr. 2, pp. 73-87. Berlin, Januar und Fe- 
bruar, 1912. 

The rubber boom is passed. In spite of all prophecies, the 
price of rubber has returned to its normal level, that, namely, which 
is determined by the actual relations between demand and supply. 

It is now clear that jffeuea is the most desirable rubber culture, 
as well in West Africa as in South East Asia where its superiority 

to Cas^iWoa and to Ficus elastica is distinctly marked. The latter 

especially, which was for a long time preferred by the Dutch, has 
been very disapponting. 

As regards Manihot opinions are still divided, but in any case 
it is certain that it is not superior to Hevea. The rough fashion 
of preparing the land for rubber planting, as largely adopted on 

English estates, has been proved to be a great mistake. The trees 
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were,: simply felled and burnt, and no further attention , was paid 
to, the soil The roots, were left in the ground, and the wood^ which 
had ' escaped the fire, was only removed where the Hma plants 
were actually to be placed. 

During the time of the boom, all the seed that could possibly 
be got' 'Was planted, ,„ but now' care is taken to, select the seeds,' that 
come from plantations bearing a good name. 

As regards the space between the plants, the smaller distance 
of 12 X 12 feet has now been given up. The usual distances are 
as follows: 

13 X I® ft. — 186 trees per acre 

15X15 » = 193 » » » 

18 X 18 » = 134 » » » 

Intercalary cultures have been mostly abandoned in the Ma- 
lay Peninsula. But on Java and Sumatra the Robusta coffee is 
intercalated with very satisfactory results. 

According to English opinion, grows better in the Ma-^ 

lay Peninsula than in Java. This is true where in Jfva it 
been planted in soil already cultivated, or on secondary forest land, 
but on virgin forestland it grows as well as in the Straits* There 
are many different methods of tapping, but the one at present 
most in favour is the half fish-bone incision extending over one 
fourth of the circumference of the trunk. 

The quality of the rubber depends to a large extent on the 
age of the trees. The rubber of young is softer and of less 

value than that from older trees. 

At Pasir Oetjing in Java, with plants aged from 4 to 6 years^ 
last year's yield was as follows : 

■■■■,'1^. Quality 
:2Ild , "■ 

" ,' 3 'rd ,',r 

, ''4^11 


The supply of land suitable for rubber plantations has for a 
long time exceeded the demand. All fear of lack of labourers has 
passed away. Chinese immigration is constantly increasing. The 
immigration of Java Coolies to the Straits wos never so important 
that its diminution or cessation could endanger the rubber industry 


63.87%% 

11*28 » 

17-72% » 

7.12 » 

100.00 % 


7 
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there. The want of labourers on Sumatra is chiefly covered by 
Java. On an average wages on Java are only 50% of those in 
Malacca and on Sumatra. The Chinese are not so clever in tapping 
as was expected. 

661 WiEDEMAN, E. DE. On the Mechanical Extraction of Rubber. (A 

propos des Precedes d’Extraction mecanique du Caoutchouc). — 

Journal d’ Agriculture Tropicale: I2« Annee, No. 127, pp. 2-4; 

Paris, 31 Janvier, 1912. 

Experiments have recently been made in Paris on the Extrac- 
tion of rubber by means of the Guignet apparatus, and Mr. Wil- 
Belglan deman observes that he has always been in favour of extraction 

Congo by beating. Some account of the treatment oi Funfumia elastica 

by the natives of the Belgian Congo may here be given. 

The Bayanzi of the lower Kwilu (Belgian Kasai-Congo) cut down 
the tree when its diameter measures 15 to 20 cm. (5.90 to 7.87 in.) 
at its base. The trunk is stripped of its branches, which are 
thrown away, and then heated by exposure to a fire, until the 
bark detaches itself, when it can easily be removed. 

The bark is first macerated and then beaten, in the village, 
like that of Landolphia Thollonii and other rubber-producing lianas. 
The first mass obtained is usually plunged into boiling waten As 
a rule the natives only do this once, so that the rubber is very 
impure, a second beating and boiling being greatly needed. 

The most unsatisfactory part of this rudimentary process is 
the exposure of the bark to the fire. 

It is, nevertheless, necessary. If the latex does not coagulate, 
before the beating, the latter is useless. But if the heat be too 
great, the bark may be partially burnt, and the quality of the 
rubber greatly reduced. 

It is not the process itself, but its faulty application that spoils 
the rubber, and it is for mechanicians to invent an apparatus per- 
fectly adapted to the conditions. According to Mr. Wildeman, me- 
chanical methods for extracting, either directly from the plant, or 
from the latex, the rubber contained therein, are sure to be adop- 
ted in the future. 

662 Grisard, Juees. Wood-OHs. (Les Huiles de Bois). — Bulletin de 

rOffice Colonial, No. 49, pp. 1-7. Melun, Janvier 1912. 

French Although it is incorrect to use the name “ wood-oil ’’ for the 

Indo-Clna liquid oleo-resin derived from exudations from the 
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of Difterocarfm, yet it is better to retain. it to show the origin of 
the product and to avoid confusion. . ' 

The species of Dipterocarpus of the French possessions in the 
Far East which furnish most oleo-resin, are in order of importance : • 
D. alatus^ D. tuherculatus, D, intricatus, D. artocarpifolius, and £>. 
Jourdaini. Besides these, there are D. incanus, D, zeylanims, 
D, hispidus, D, gracilis, and D, littoralis of the British and Dutch 
Indies (i). 

The industrial and medical use of this oil is constantly exten- 
ding, ■ 

The oil is collected from special incisions ; it goes on flowing 
for as much as six months, but the time varies with the species. 
The oil obtained during the dry season is the best. Some trees 
give as much as 45 gallons a year, but 18 gallons is an average. 
The operation may be repeated ten times without interfering with 
the growth of the tree. 

The colour of the oil varies from yellowish white to blackish 
brown according to the species oi Dipterocarpus, It is composed 
of a resin and a hydrocarbon essential oil, slightly yellowish, with 
a slight odour, and soluble in absolute alcohol; from the resin is 
extracted a crystallisable acid called gurjunic acid. 

The oil is used for calking the native boats, making torches, 
polishing furniture and other articles, and for preserving wood. It 
has also been tried in the manufacture of linoleum. The white oil, 
or shondrau the most prized, is used in China in getting up 
lacquer work. 

By distillation, a gas with high lighting-power might be obtained 
from wood-oil. 

The medicinal properties of this oil are similar 
copahu; it is used under the name of " gurjun balsam and is 


{%) Dipt&focaf pus grandifluus (Philippines) gives a resin-balsam, called 
apitong oil ” or “balao balsam **, containing 25-40 % of ethereal oil as well 
as resin and water. D, vemicifluus (Philippines) gives ^'pana oil** or ” ma- 
lapaho **, containing c. 35 % ethereal oil,40 % resin, 25 % water. D. turbina- 
ius, D. alatus, D, laevis (Burma) give the resin-balsam known as **kariyn 
oil **, which, mixed with ** moils ** (from D. tuber culatus, D. incanus, D., oUu- 
sif alius, D. pilosus, J}. forms the commercial pro- 
duct known as gurjun balsam garjanae ** or wood-oil **; 

this contains ethereal oils (20-82 %), resin (up to 54 %), bitter principles, and 
acetic acid. Other species yielding oils are: 2 >. anguslifoUus, D. relusus, D, 
Mspidus, U* littoralis, D, zeyianicus, D. irmefvis, etc. all from South-East Asia. 
(C, W^HMER, pp. 499-500. Jena, 1911), (Ed.). 
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also exported from Siam and the Malay peninsula; in London it is 
sold under the name of “ East Indian copahu 

The fruit of the abrasin {Aleurites cor data St^nA..) contains three 
large seeds with kernels, whi'ch furnish abrasin oil, whose yield is 
50 to 60 % of the weight of the kernels, or 20 % of the whole 
seeds. 

This oil is limpid, colourless and nearly solid when cold, but 
reddish yellow and viscid when hot. It is used for protecting wood, 
iron and ropes from damp. In China and Japan it is used for 
ordinary painting. It may be used for lighting without any pre- 
paration. When suitably prepared it can be used as putty in gla- 
zing, as a varnish, and for soap-making. It is used for skin-diseases 
and for warming the surface of the body after asphyxiation. Further, 
it is a strong insecticide. 

The candlenut {Aleurites triloba Forst.) (i) contains a kernel 
which yields a fixed oil, which is limpid and of a pale yellow co- 
lour, and has a pleasant smell and slightly bitter taste. The ker- 
nels yield 50 to 60 %. The oil is used for soap-making, drying 
colours, dressing leather, and lighting lighthouses. In Tonking it 
is extracted from the fresh nuts and used as food. The cake makes 
an excellent manure, but it is dangerous for feeding stock, though 
it has been used with success for poultry and pigs mixed with sweet 
fruit, such as papayas and guavas. 
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The Conditions of Tobacco-growing in Hungary. Official Publication 
of the National Hungarian Farmers’ Association. — Kdztelek, 
22 Year, No. 13, pp. 431-434. Budapest, 14 February, 1912. 

Twenty years ago tobacco cultivation in Hungary was very 
flourishing, and heavy crops of good quality were produced. 


(r) Native of Oceania; now cultivated in india, Java, the Moluccas, the 
West Indies, Reunion, and South Anieriea. The seed (candlenut) consists of 
57 % husk and 43 % kernel; the latter contains 3.7-9 % water, 59-64 % fat, 
17.4-23.7 % protein, 5.9-6.8% N-feee extract, 1.6-2.7 % crude fibre, 2.8-4.3 % 
ash. The oil-cake contains 35-47 % protein. The oil contains glycerides of 
IJnoleic (30 %), stearic, palmitic, myristic, and oleic acids, besides many free 
fadty adds (to 56.4 %); and daeomargarime add. (ioc. dfc, p; 4^4). 

(Ad.). 
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Irately, however, owing to changing conditions, particularly the 
increase in ..the price of land and of labour, this crop has become 
much less important. Increase in the import duties has not served 
to stop the diminution. 

The most serious side' of the question is the loss of employment 
of the labourers who are specialists in tobacco-cultivation, and form 
a kind of caste not fitted for other work, having followed this oc- 
cupation for generations. 

On the initiative of M. Edmond de Mikl6s, the proprietors in- 
terested in the question met to form regional assemblies in the 
chief centres of the industry; the National Federation of Farmers* 
Associations and the General Direction of the Tobacco Monopoly 
were also represented. 

A resolution was passed requesting the Ministry of Finance to 
carry out the following measures as soon as possible: 

1. That the Ministry should modify the rules at present in 
force on the manner of delivery and the duties, so as to simplify 
the classification of the qualities and arrange for the prices to be 
from 55 to 120 crowns (£ 2. 5$ lod to £ 59 according to the different 
classes and species of tobacco, and that these measures should start 
from the coming year. 

2. That the Ministry should abolish the tax on concessions 
for tobacco-growing, which has no reason for existing. 

3* That the allowances of indemnity on transport be genera- 
lized, regardless of distance, and be fixed at 5 fillers (% d) per 
quintal per kilometer. 

4. That the juridical and administrative relations between the 
proprietors and the merchants should be r^ulated. 

5. That regulations should be madp to allow of the possibi- 
lity of insuring only tobacco against hail, without having to insure 
all the other crops on the same holding. 

According to very careful data presented at the regional assem- 
blies, it is iihpossible, at the present prices of land, labour and 
tobacco, for either proprietor or labourer to get a profit from this 
•crop: ' 

If this situation is not soon modified, a large number of pro- 
prietors will be obliged to give up this very important branch of 
Hungarian farming, to the loss of the Tobacco Administration and 
the country as a whole. 

From detailed investigations it appears that the cost of culti- 
vating an area of 4 arpents (5 3/4 acres), which is the amount that 
can be undertaken by an average labourers family, including rent, 
cultivation, manuring, etc., is 952 crowns (£39 13s ^d); if the crop 
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be taken at lo qls. per arpeut (14 cwt. per ac.) and the average 
sale-price at 44 crowns per quintal (i8s 4^ per cwt.), the gross 
return is 880 crowns (£36 13s for the proprietor, and the same 
for the labourer. This sum does not cover the expenses of the 
proprietor and gives to the labourer a daily wage of i crown 24 fillers 
(is o not half that paid in other branches of agriculture. 

Several proprietors present at the assemblies considered that 
these figures were , too high, and that the real state of affairs is 
even worse than represented. 

664 Tundie, Marshall. Notes on Investigations on Some South Afri- 
can Tobaccos. — South African Journal of Science, Vol. VIII, 
No. 6, pp. 186-191. Cape Town, January 1912. 

The cultivation of tobacco recently became so important in 
Cape Colony that the Government appointed an expert to investi- 
Union gate it and draw up a report. From this it appears that the cul- 
o„. tivation of tobacco is carried on in a very primitive manner, an 

excessive manuring with sheep s dung being used. This brings 
about an excess of chlorides, with the result that the tobacco has 
much too high a percentage of nicotin and of ash. Analyses of 
different kinds of South African tobacco prove that there are in- 
sufficient quantities of lime and potash. 

In Cape Colony, sheep’s dung must be used as a fertiliser, but 
its evil effects may be to a large extent counteracted by green ma- 
nuring. 

The following results are the average of at least three deter- 
minations made most recently on a number of tobaccos obtained 
from new countries like the Transkei and Rhodesia. 

. . Nicotin Anh 

lyocality, etc. percent percent 


Virginian l>af (Hester), flue-cured, Rhodesian Grown 2.15 12.2:5 

Turkish Tobacco, Rhodesian Grown ......... 2.52 10.25 

Pondo Tobacco, Elliotdale District, Pondoland . . . 1.45 14.58 

Kafir Tobacco, Willowvale District, Transkei .... x.13 14.26 

Karoo Tobacco, Ondtshoom . . , . , . ... . . . 4,92 19.16 

Cango Tobacco, Oudtshoorn . . 1.44 12.02 


.It is, of interest 'to,.„coinpare these results with the,' composition 
of some of the more famous varieties of tobacco, most of which 
contain 17.3 % of ash, whereas the percentage of 
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Best Havana Tobacco contains 2.5 per cent, of nicotin 


Brazil 

» 

» 

2.0 » 

8 

8 

Sumatra 

» 

}) 

4.12 » 

» 

8 

Kentucky 


8 

4*53 » 

» 

8 

Maryland 


» 

1.26 » 

: » 

8 

Domingo 



0.82 8 

8 

8 

OMo 

)> 

» 

0.68 » 

8 

8 


Those parts of South Africa which have summer rains, Transkei 
Natal, Transvaal, and certain parts of Rhodesia, could undoubtedly 
produce very high class tobaccos, were proper methods of cultiva- 
tion applied. 
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HiTiER, H: Market Gardening in France. (Ea production horti cole 
en France et son commerce). — Bulletin de la Societe d'En- 
coumgement four V Industrie Nationale, xio^ Krmke, Tome 116, 
No. 10, pp. 497-509. Paris 1911. 

Market gardening and fruit growing in France have become 
to-day an important branch of agriculture; it is a good many years 
ago that their produce ceased to be limited by local consumption, 
and entered the domain of international trade. 

The market garden produce of Algeria, such as grapes, early 
potatoes, tomatoes, haricot beans, and artichokes axe exported to 
very considerable distances ; and the same is done with the straw- 
berries of Plougastel, of Hy^res and of Carpentras, with the melons 
of Cavaillon, the cherries of the Var, Roussillon|and Ard^che dis- 
tricts and of Montaubau, the peaches of the south of France and 
of the Rhone valley, the Chasselas grapes of Fontainebleau and of 
the Garonne valley, the plums of Algenais, the artichokes of Hy&es 
and of RoscofE, the green peas of Brive, the cauliflowers of Roscofi 
and Angers, and the flowers of the Var and of the Alpes Maritimes 
departments. 

At first all this produce flowed to Paris. The central markets 
of Paris became a market not only for the inhabitants of that city, 
but also for the great neighbouring centres of population which 
constantly increased the amounts of their purchases in the Paris 
markets, until the modifications in the railway tariffs and the com- 
petition among the middlemen facilitated the direct exportation from 
the , producing to the ' consuming ceutres. 


m 


France 
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The railway tariff modifications consisted at first in the intro- 
duction, in i88i, of the 3 kilogram (6.6 lb.) parcel post, at a uni- 
form rate for the whole of fi'rance. In July 1892 the weight al- 
lowed per parcel was increased from 3 to 5 kilos (ii lb.). In Sep- 
tember 1907 to 10 kilos (22 lb.) and in November 1911 to 40 kilo- 
grams (88 lb.). 

Without doubt the bulk of the tonnage is still handled by the 
wholesale trade, but a great number of consumers are supplied 
direbtly by means of the parcel post. 

But this is not all. Formerly almost all the special tariffs for 
carriage by fast goods trains contemplated Paris as their only ter- 
minus. Now, the railway companies have extended the special tariffs 
to the various stations of their lines, which may forward goods 
directly to each other at reduced rates. • 

The following table gives the tariffs for the carriage of fruit 
and vegetables, by fast trains, in 1880, 1890 and 1905 from cer- 
tain stations to Paris and to Boulogne. 

Tariff for the carriage of fresh fruit sent hy the P. L. M. Ry. 
Freight -per ton, without limit as to quantity, extras included, from 
the following stations to Paris. 


I. Ineand Tariff. 

Ffdglit . Difference in Freight 


Stations 

Distance 

1880 

1890 1900 

Between 

1880 

Between 

1880 

, : , . 

Miles 




■ — 



and 1890 


and 1900 



£ s 

d 

£s 

d £ s 

d 

£ 

S 

d 

% 

'^£ 

8 d 

0/ 

/o 

Hydes . „ . 

568.49 

II 9 

2.5 

9 X2 

4.6 5 17 

2.7 

I 

16 

9*9 

x6 

5 

II 9.9 

48,79 

Marseille Joliette 

514.44 

10 8 

8.3 

8 19 

5.8 5 15 

7.6 

X 

9 

6.5 

14.03 

4 

13 0.7 

44.96 

"Avignon , . ’ . . 

448.58 

9 2 

9*4 

7 18 

11.6 5 ri 

11.8 

' X 

3 

9-7 

13.03 

3 

xo 9.5 

38,73 

I,yon-Brotteaux . 

303.82 

6 8 

2.5 

4 X3 

9.3 4 8 

,2.1 


14 

2.0 

t'l.o6' 

2 

0 6,7 

31.68 

2. From poeeowing stations to Boulogne, 

Export 

Tariff. 

''■'Hydes., . . . 

732*51 

14 16 

6.1 

12 19 

8.2 8 3 

2.6 

.1 

16 

9.9 

:i:2.4,'2 

('» 

X3 '3.6 

44.95 

Marseille Joliette 

677.84 

23 15 13.9 

13 6 

9.4 8 X 

5.6 

1 

9 

6.5 

10.38 

5 

14 6.3 

4X.49 

Avignon .... 

661.98 

12 10 

11.3 

II 6 

3*3 7 X7 

g.8 

1 

3 

9*7 

9’^ 2 

6 

12 8.4 

36.86 

I^ycm-Bfottmns: , 

467.84 

9 ^5 

2.9 

9 X 

1.8 6 13 

3.6 


14 

2,0 

7.^5 

3 

2 0.3 

31*75 


Tariff for the carriage of fresh vegetables sent by the P. L. M. Ry. 

to Paris. 


to Paris. 

, , Freight per ton. 

, £ 5 .d 

568.49 71010.5 7 7 9.83 51010.0 » 3 0.7 2.02 Z 0 0.5 26.54 

Avignon .... .448,58 .5 17-.: 5-5 & 0 3*34 i 1.4 + » 2 s' *05 " '2*05 ' 5 ii ' ''■ ’m.g® 

To 'BoTOoGm sur Mer : , , , , 

Hydes . ■: 732.5r lo 18 ■■ 2.1 10 15 ,1.45 '7, 12 /io,8 ' 3 .■ '' .5 ,3.4 

Avigiion'^O",,,,. ,.v 9 5 1.9 ■ 9 7. 9,82 S u i.t f T.$i 2 u t.i?, '27^3 
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' The P. I/. M. in 1902 lowered its. tariffs for vegetables; it 
made' in 1905 special tariffs for table - grapes in parcels of 50 kg. 
(no lb.) and in 1907 a seasonal tarifE for artichokes, cabbages^ 
cauliflowers, haricot beans, green peas and salads. 

Lastly, in 1906-1907 exceptionally low export freight tariffs 
were introduced : according to which from Hy^res to Boulogne-sur- 
Met (special tariff for England) a ton of fruit in 50 kg. (no lb.) 
parcels pays for 1 179 kilometres (732 miles) 130.45 fr. (£5.35 6 ^4 
and a ton of vegetables 121.45 (£4.165 43/^i). 

Exportation to West Germany has been especially favoured; 
a ton of fruit from Hyeres to Jeumont i 066 kilometres (662 miles) 
pays 115.80 fr, (£4.115. lorf^) and a ton of fresh vegetables 99*80 fr. 
(£3.195 2 1/2 i). 

Besides lowering the tariffs, the railway companies have much 
improved the carriage of fruit and vegetables by considerably reduc- 
ing the duration of the journeys. Generally, provision trains em- 
ploy 22 to 24 hours on the 863 kilomet. (536 miles), run from 
Marseille to Paris and 18 to 20 hours from Avignon to Paris 
(460 miles). 

During the season, garden produce from Avignon reaches its 
destination within the following time : 

London 38 hours. 

Frankfurt-on-the-Main 33 hours. 

Hannover 60 hours. 

Berlin 61 » 

Hamburg 65 » 

Bremen 66 » 

This rapidity of transport has especially facilitated the exp<H 
tation of the more perishable kinds of fruit and vegetables. 

The rolling stock used for the carriage of these commodities has 
also been much improved — at first speciar vans were built, in 
which ventilation was provided for by moveable shutters, resembling 
Venetian blinds, in the upper parts of the sides. Later railway vans 
were built with double sides enclosing a non-conducting air space 
between them. Lastly, the outsides of some are painted whiter so as 
to diminish the absorption of heat, and others are fitted with infe 
rior passages so as to enable the company 's agents, while travelling, 
to classify the parcels according to their destination. 

The markets for the sale of fruit and vegetables increase in 
numbers and Mpor^^^ every year. Besides Paris, there are now 
the great markets of England and Germany and the important 
'centres of consumption' in, France'^^ 
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Thus in 1908 the P. X. M. Ry. lines carried 26 000 tons of 
fruit and 15 600 tons of vegetables addressed to various destinations 
in Switzerland, Germany, England and Belgium, and 36100 tons of 
fruit and 36 600 tons of vegetables to Paris and other French cen- 
tres beyond Paris. 

As for the flowers gathered on the coast of the Mediterranean 
5 333 tons were sent abroad, and 4 595 tons to Paris and to French 
centres beyond Paris. 

The principal points to which the attention of all those inte- 
rested in the fruit trade should be drawn, may be summarized as 
follows ; 

To produce specially for exportation, and to establish a com- 
mercial brand by the honesty and excellence of the goods- exported. 

To export to each country only those -products which meet the 
requirements of local customers. 

In this respect agricultural associations might do very useful 
work in supplying the producers of the various regions with the 
necessary information ; they might also, together with the professors 
of agriculture, carry on a most useful propaganda for the systematic 
control of garden and orchard pests. 

It is also highly important to develop the cold storage indus- 
try in the chief centres of production, and as it is proven that 
only absolutely sound fruit can be kept in cold storage, one can 
foresee that agricultural cold stores will have to be provided with 
an annex for the preparation of preserves, where over-ripe fruit may 
be dried or converted into jams, jellies etc. 

Since the railway companies set the example, followed by agri- 
cultural associations, of organizing shows of packing materials, a 
real packing industry has arisen in France. 

Many railway companies carry returned empties free of charge; 
it w*ould be in their interest as well as in the producers’, if goods 
transported in unretumable packing paid a lower tariff than those 
in returnable packing. 

6«6 Rebhoez, E. Promotion Of Oultivation of Vegetables. (Forderung 
(^mmebaris). — Landwirtschaftliches Jahrbuch fur Bayern, n. 

Jahrg., No. I, pp. 1-13. Miinchen, 1912. • 

During the last ten years there has been a great development 
in Bavarian fruit cultivation, thanks to the Government and various 
Germany; organisations; but no similar advance in market garden produce 

Bavaria can be recorded. The latter ought to be developed by the same 

methods as those which have been applied to the fruit industry. 
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At present it is suffering from the want of all technical and com- 
mercial organisation, and especially of model gardens. 

Vegetables are cultivated everywhere in Bavaria, and especially 
in Franconia, in 'the Palatinate, and', in the South of the Upper 
Palatinate. 

In the Bamberg district in Upper Franconia about ir 500 tons 
of vegetables are produced yearly. In Lower Franconia and specially 
at Wiirzburg 1345 acres are reserved for vegetables, and most of 
them are under glass. In Central Franconia Niimberg is the centre 
of this industry, which is worth £46 000 annually. The yearly pro- 
duction in the Lower Palatinate is estimated at about £51 250 and 
consists chiefly of new potatoes, cucumbers, onions, asparagus, and 
radishes. 

Also in the Upper Palatinate a considerable amount of vegeta- 
bles is grown. The radishes grown in the neighbourhood of Regens- 
burg are celebrated, and are sent to all parts of Germany and 
abroad. The production of Swabia is chiefly in the neighbourhood 
of Augsburg. 

In 1907 the area under vegetable cultivation in Bavaria was as 


follows: 

Acres 

Upper Bavaria . . . . . . , 10 480 

Lower Bavaria ............. 17 922 

Palatinate 6847 

Upper Palatinate ............ 25 587 

Upper Franconia . ........... 14 291 

Central » . . ...... . . . . 13355 

Lower .... 

Swabia ........ . . . . . . . . . 7353 


Total . . . * . 108958 

Between igoo- and 1907 the area under vegetable cultivation 
diminished by 41 503 acres, or 21.9 per cent. 

Every year Germany pays for the importation of vegetables 
som6 £2000000; so that this branch of German agricultural pro- 
duction ought to be promoted by every possible means. If we 
reckon that each hectare yields every year 130 qls. (each acre, 
6 tons) of produce, it will be found that Bavaria produces every 
year about 6 616 950 qls. (650 000 tons). 

The average annual consumption of vegetables in the whole of 
Germany is 83.6 lbs. per head. In Bavaria it is much less ; but 
it would be larger, and the inhabitants would have more healthy 
foodi if more attention were paid to this industry. 
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First and foremost the ' cultivation of small kitchen gardens for 
the use of families should be improved and encouraged. 

From the commercial point of view, it may be said without 
hesitation that the improvement of this industry is possible, indeed 
' necessary, everywhere, while its extension is only to be recom- 
mended where climate and ' surroundings are favourable* In this 
connection we should remember the importance of internal coloni- 
sation and of turning to account heaths and peat bogs. Experi- 
ments in planting, in cultivation, and in manuring should be set on 
foot, ‘ associations should be formed for the sale of vegetables, and 
for the purchase of manures and materials for packing. 

There is no lack of agricultural schools in Germany, but they 
ought to be more attended by market gardeners. Above all, market 
gardeners should form associations, and the long talked of model 
fruit and vegetable garden should be established, so that the fruit 
and vegetable industries may run on parallel lines. 

mi Dh Noter, R. The ‘^Gobd'V or Salsify of Japan {Lappa edalis 

major) (i)- (Ee « Gobo » on Salsifis du Japon). — Le Jardin, 

XXVI Amiee, No. 600, pp, 55-56 (i fig.). Paris, 20 Fevrier 1912. 

The Gobo is regarded, not as a species, but as a variety 
of Lappa eduUs {Lappa major), a plant which is found also, under 
France. the name of Bardane in France, where, according to Duchesne, 
SeotlaM. in different districts it is called by different names, viz., '' bouillon 

span noir”, “grippe “ gloutteron ”, “ collant ”, etc. It seems that in 

Scotland the roots and young shoots of the European 
are eaten by the poor, but the Japanese variety is much choicer, 
great attention being paid to its cultivation. 

In France M. de Noter has experimented with this plant for 
some years, with very satisfactory results, especially as regards the 
weight. In 19x0 he exhibited at Cours-la-Reine abunch of “ gob6 
30 roots weighed 28.6 lbs., and a good many of them weighed se- 
paratdy as much as 14 oz. 

After four months at most, its roots are 15 to 18 in. long, so 
that it can obtain sufficient nourishment without exhausting the 
soil; it'^'Withstands ''Cold:;. and; 'drought it is sown between X5th June 
and 15th July, which allows a catch crop to be iiiade of it ; its 
growth is rapid, and if only regarded as a forage plant, its value 
■ ''isv. very great. , ■ , 

' ■ ^(r) Lappa eduUs =» Lappa major « Arctium majus.,' the common bin dock. 
Ct Index Kewensis, ■..'I 
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Cultivation, The soil must be very deep and light, to prevent 
the roots fanging. The surface must be covered with a good layer 
of comparatively fresh manure. After this is worked in with spade 
or plough, the soil is levelled with a rake or harrow. Furrows axe 
then traced i ft. 7 in, apart, in which the seed is scattered so as 
to form little heaps every 10 or 12 inches along the rows. The soil 
must be kept moist, so that the germination may proceed regularly. 
Watering must be increased as the plants become stronger. In 
November the Salsifies may be collected either entirely or partly ; 
in the latter case they are placed in a trench till required and 
covered with eaith and some straw on the top to protect against 
frost. The stems and leaves may be given to rabbits and other 
animals which eat them readily. 

Gobd '' is prepared for the table like salsify and scorzonera 
(viper’s grass). In order to make its slightly coarse flavour entirely 
disappear, it should be cooked twice in different water. 
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ZuccAR^i,no, A. Experiments on Forcing Grafts on American Yine 
Stocks by Means of the Heat of the Sun. (Esperlenze sulla 
forzatura con il calore solare degli innesti su viti americane). 
UAgficoUura italiana. Pisa, 16 Febbraio 1912. 

The author, whilst engaged as director of an establishment 
for forcing grafts on American stocks, was enabled to carry out 
experiments on forcing in which he utilized the heat of the suu 
instead of the artificial heat generally used in such establishments. 
Four briek-work forcing frames were built along the south eastern 
wall of the establishment. 

The first frame was completely filled with grafts that had not 
been tied. They were placed at an inclination of in alternate 
layers with washed sea- weed, and covered with 3 to 4 inches of the 
same sea^weed up to within 6 inches from the glass light. 

FrarUe No. 2 filled like No. i, only moist sand was used 
instead of sea-weed and the grafts were tied with two strands of 
raphia; these also were covered with a glass light 

In Frame No. 3 the tied grafts were gathered in bundles of 
25 each. They were stratified horizontally in moist sand, almost 
,'up, to , theedge ^of "'the frame. 



Results of experiments maie in the year igo<) on the forcing of American vines, utilizing the heat of the sun. 
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Frame No. 4 was filled exactly as^ No. 2. only it , was not 
covered with glass. Every evening at.stmset sacks containing,, coarse 
stable manure were placed over the , lights of frames i and 2 ,and 
kept ' there, till the next morning, ' thus preventing the dispersion of 
the heat absorbed during the day. 

The table on page 950 shows the results of the experiment. 

As regards the regular development of the two parts of the 
graft, frame No. i answered best. 

In the frames in which sand was used, the development of the 
shoots was much hastened, and the production of the wound callus 
of the scion was rather rapid, whilst the stock proceeded very 
slowly. ‘ ' 

The distribution of the temperature in the various layers in 
the sand-filled frames, especially in No. 2, was much less regular 
than in No. i. 

In the grafts placed horizontally the callus binding the graft 
and scion appeared much later and imperfectly. They gave the 
least satisfactory results. 

In order to maintain, in the frames, the necessary degree of 
moisture, every three or four days the layer covering the grafts 
was sprayed with water at the same temperature as the covering. 
The glass lights only hastened still more the too rapid vegetation 
of the bcions, without benefiting in any way the final result of the 
operation. 

On the other hand it appeared that covering the frames dur- 
ing the night and cold days with thick matting or with sacks 
containing coarse stable manure, was very useful. 

The author carefully collected all the data respecting the 
expenses from the beginning of operations up to the time when the 
successful grafts were planted in the nursery. From the above it 
is Seen that the number of grafts forced by the heat of the sun 
was 8 000, of which 5 995 were planted in the nursery. The total 
expense amounted to £ix.2s. iirf, and the cost of the grafts planted 
in the nursery was 3s 8 % d per hundred, which is not a low price, 
especially considering that among these there were a good many 
that did not look very promising. 

Higgins, J. E.>"Hunn, Chester J. and Hort, Vaeentine S. The Avo“ 
• cado in Hawaii. — Agric. Exp. Station, Bulletin No. 25, 

' pp. I“,48. Washington, Dec.' 

The avocado is a member of the family Eauraceae and is de- 
signated botanically as Persea gratissima. It bears many^* common 
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names, such as midshipman's butter, butter pear, vegetable marrow, 
palta, aguacate, alligator pear etc. It is indigenous in tropical 
America from Mexico to Peru. It is a tree 22 to 65 ft. high, which 
thrives without requiring the intense heat that is demanded by 
many torrid zone plants. 

Pour species of Persea have been introduced into the United 
States, especially in Florida and in California (i)i 

These are Persea Lingue, P. pumila (2), P. indica and P. Meye- 
niana. In India the cultivation of the avocado does not extend. 
In Java good avocados are rare; in the Philippines the plant does 
not thrive. In Hawaii where the species is successfully grown from 
sea level to about 700 or 800 feet elevation it was introduced in 
the early fifties. 

The avocado may be propagated by seeds, by budding or by 
grafting by cuttings. In Hawaii the soil is prepared for planting 
an avocado orchard by thorough ploughing and harrowing. Cover 
crops must be planted during the wet season in practically all parts 
of Hawaii. 

The plants used for this purpose may be any one of a number 
of legumes, such as cowpeas, jack beans, Mauritius, lablab or soy 
beans. Pigeon peas indicus) are often used as windbreaks 

for nursery stock. As permanent windbreaks Eucalyptus rohusia 
has been found very useful. 

The insect pests of the avocado are fortunately few in number, 
but one} the avocado mealy bug {Pseudococcus nipae) is very trouble- 
some. Wood-boring beetles of the genus Xyleborus are frequently 
found injuring avocado trees; of these three species are recorded. 
A caterpillar (larva of A has also recently been 

doing considerable .injury. 

Among the enemies of the avocado a parasitic fungus of the 
Gloeosporium is prevalent throughout the Hawaiian Islands 
and gives rise to a disease which may be called rusty blight. It 
is apparent chiefly on the foliage and young branches. 

Analyses made at the Maine and Florida experiment stations 
give the following composition of the edible portion of the avocado: 

Carfooliydmtes' 



Water 

Protein 

Fat 

Nitrogen-free 

extract 

Crude 

fibre 

Ash 


% 

% 

% 

% 


.. 

Maine 

81. 1 

, I — 

X0.2 

, 6-: 


„ , o ,,9 

Florida 

72.8 

2.2 

17.2 

... 


. ".44 


(1) See B. Aug.-Sept-Oct 1911, No. 2678. 

(2) TMs species is not mentioned in tlie Index Kewensis. (Ed.), 
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Hitherto but few attempts appear to have been made for the 
preservation of avocados. In one successful sterilization and . bot- 
tling of the fruit, ■ these were sterilised at' 150 to I56<=^ F. for four 
hours, the water being sterilized the previous day at 150^ F. for 
one hour. 

The Hawaii Exp. Station made a considerable number ' of expe- 
riments in the marketing of avocados. Fruits were placed in Van- 
couver, in Chicago, New York and Washington D. C. Some varie- 
ties arrived in good condition. It seems probable that with suit- 
able shipping facilities and a careful selection of varieties the avo- 
cado can be successfully shipped to far distant markets. 

The following are some of the best trade varieties: 

Chappelow. It is productive, but being an early bloomer it is 
sometimes caught by frost. 

Pollock, moderate grower, heavy bearer. 

Trapp, fairly vigorous and very productive; it ripens late, which 
renders it remarkable for the winter trade when very high prices 
are realized. A large proportion of the budded trees thus far 
planted in Florida consists of this sort. 

The Hawaii Exp. Station has under observation many of the 
Hawaiian varieties, of which about 65 have been described in detail 
by G. J. Hunn. . 

The following varieties of special merit are described or men- 
tioned: No. 149, Moanalana, Nos. 150, 145, 105, T06, 108, in, 

121, 141, 142, 143, 151, 156, 157, 158, and 224. 

Db Gironcourt, G. The Palmyra Palm and the Value ot its Nuts. 

(Lf^ Rdnier et la valeur de ses noix). — La No. X, 

PR 50-52. Paris, 15 Janvier 1912. 

the fan or Palmyra palm furnishes 
excellent wood in the districts Sudan bordering upon the 

zone of Upper Senegal and the Niger, which is destitute of trees 
with large trunks. In this district, so many of these trees have Frencli 

been cut down, as to cause anxiety lest the species should be 
exterminated. Recently, the nuts of this palm have been pro\^ed 
to be of ' industrial value. : ; 

The natives only use the pericarp of the fruit, the edible por- 
tion, which is very small and of little worth. The kernels are 
only eaten in the case of ' young fruits when they are watery or 
gelatinous. ■ . . ■ ■ 

On ripening, they become compact, hard, and impermeable to 
the mordants employed in dyeing ; this, together with their light 


8 



$54 


j^ORBSTRY 


colour,, has given rise to the idea of using them as a substitute 
for corosos nuts '' (i). But their dirty yellow tint detracts from 
their value. These kernels have recently been offered in Hamburg 
for sale at 400 frs. (about f 16) . per ton. Calculating that from the 
several bunches of 50 kg. (no lbs.) produced annually by a tree, 
about 80 kg. (176 lbs.) are fine fruit of which the third part in 
weight 'can be turned to account, it will easily be seen that the 
Palmyra palm is of great value in French West Africa. 

Bach of the round fruits contains from one to three kernels ; 
those with only one occur im the proportion of 5 per cent, while 
those with two, which are much the best, form from 60 to 70 per cent 
of the whole. 

The average weight of the dry kernels is 125 grammes (4 % 
oz.). The Government of the Colony has already granted two con- 
cessions for the collecting of these nuts, which constitute a product 
of the greatest interest, as a new source of income for French West 
Africa. ^ ■ 
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Felling Trees and Blowing Stumps with Dynamite* 

Blowing Stumps with Dynamite. — Kentucky Agricultural Experiment 
Station of the State University; Bull, No. 154, pp. 19-31. Eexmg- 
ton, Ky., 1911. 

A. T. Anobrson. Recent Developments in Explosives. ~ The En^ 
gineering and Mining Journal, Vol. 93, No. 5, pp. 270-273. 
New York, February 3, 1912. 

J. T. GarrBTT. Dynamite for preparing band. — Experiment Station 
Record, Vol. XXV, No. 9, p. 890. Washington, January 10, X912* 

In the felling of trees or the removal of tree stumps a great 
deal of labour can be saved by the use of various explosives, and 
especially of dynamite. 

Tree felling, — Trees may be felled, either by girdling them 
with an outer charge or by causing an explosion in their centre. 

In the first case a hollow cord filled with dynamite is placed 
round the tree and kept in position by nails, or other means, and 


(i) Vegetable ivoty see B. Aug.-Sept-Oct igri. No. 2714. (Ed,). 
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is fired by a fuse and cap; the tree is. felled by a charge C of 
dynamite given by the following formula 

C = 0,00069 X (i) 

where C represents the weight in pounds and a the diameter of 
the tree in inches. 

In the second case a horizontal hole in the trunk is made 
with an auger ; in it a dynamite cartridge furnished with fuse and 
cap is placed and then carefully tamped. The charge C* of dyna- 
mite is given by the following formula: 

C'= 0.000103 (2) 

in which C and represent pounds and inches respectively as in 
formula (i). 

Blowing of stumps. — The hole is bored with a wood auger at 
an angle of about 45 degrees, so that the charge will come under 
the center of the stump. The diameter of the hole is 1.6 to 2 
inches. The charge is placed at the bottom of the hole, the primer 
put in, and carefully tamped. 

If the stumps are partially decayed, of course the charge will 
have to be located under some firm part of the stump. 

In blowing very large stumps, the whole charge should not be 
placed in one hole, but several holes may be bored from different 
sides and made to intersect under the centre of the stump. The 
primer is placed at the intersection of the holes and the other 
cartridges put in so as to touch the primer. 

Only a part of the charge necessary to remove a large stump 
may be used at first to split it. After the stump is split the parts 
may be blown as separate stumps. 

The amount of dynamite to be used depends on the diameter 
of the stump ; the nature of the roof system; whether the stump 
is green or partly decayed, and the character of the soil. 

In Kentucky, two different lots of stumps were blown by the 
Experiment Station in the spring of 1911, One lot consisted of 
102 stumps, mostly of dead oak. The other lot comprised 16 stumps, 
9 of which were green (3 hackberries, i elm, 1 cherry, I Thaplc 
and' 3' oak).' 

The following are the figures concerning the first lot. 
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Average diameter of stumps. ...... i6 inches 

'Total weight of dynamite required .... 132 lb. 

Time required for one man. ... . . • 51 hours 

Cost of dynamite. 22.85 

Caps and fuse . . . $ 2.35 

Cost of labor, 5 days at $ 1.50 I 7.50 

Total cost of blowing 102 stumps. .... $ 33.70 

Average cost per stump . $ 0.33 


The figures of the nine green stumps of the second lot are the 
following; 


Average diameter. • • - 22 inches 

Total weight of dynamite required . . . . 48, lb. 

Time required by two men 18% hours 

Total cost of blowing stumps . . ... . | 14.06 

Average cost per stump 1.56 


The diameters of the three green oak stumps measured 45, 48 
and 43 in. respectively. The cost of blowing these stumps was: 


Dynamite, ca,ps and fuse. . . . . . . . $ 6.70 

Labour . ... . . . .... . . . $ 3.85 


Total cost I 10.55, or average per stump . . $ 3.52 

The amount of dynamite required to blow stumps of the same 
kind in the same soil does not vary directly with the diameter, but 
more nearly with the square of the diameter, or in other words 
with the area of a cross section of the stump. The cost of blowing 
green stumps is from two and a half to three times as great as 
for dead ones, 

672 Cebrgbx, Pierre. Krumyria and its Forests. (La Krumyrie et ses 
forSts), — L« Giografkie, 'Ho. i, pp. 47-50. Paris, 15 Jan- 
vier 1910. 

Krumyria is one of the most distinctly defined of the natural 
Tunis region of Tunis; from east to west, it extends from the country 
of the Mogod to the Algerian frontier which, geographically, it 
crosses ; from north to south, it stretches from the sea to the 
valley of the Medjerda. Wherever the forests have disappeared, 
erosion has worn away the superficial rocks and has given rise to 
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dunes. 'Owing to its relief and its vegetation, Krumyria belongs to 
tbe, most, rainy district of Tunis, that which has an annual rainfall, 
of more than 600 mm. (23.6 inches). Owing, to the abundant rain, 
the forests of cork-oak and of evergreen oak are magnificent. They 
extend over an area of 100000 to 120000 hectares (247000 to 
296 400 acres) and, like all the forests of Tunis are the property 
of the State. 

The cork-oak does not grow at an altitude above 1300 .m. (4264 ft), 
600 to 800 m. (i 968 to 2 724 ft.) being the most favourable. The 
first crop of cork (virgin cork) has little elasticity and is of less 
value than the subsequent crops, which grow again every ten to 
twelve years ; the virgin cork is removed when the tree reaches the 
age of 20 to 30 years. 

The evergreen-bak only covers an area of from 8000 to 10000 
hectares (19760 to . 24 700 acres) it is still more difficult to grow 
and more of a calcifuge than is the cork-oak. It especially seeks 
a north exposure, and is found chiefly at the bottom of valleys 
where the soil is deep and moist. Trees worth cutting are becom- 
ing rare. 

■ The natives are chiefly live-stock breeders .and foresters ; they 
keep principally cattle and goats, sheep being rare. 

The native cereal most grown is. sorghum. 

The coast is sparsely inhabited, as is also the northern slope. 
It is necessary to reach the district of Beja and of Souk-el- Arba, 
in order to see numerous farms' devoted to cattle-raising and cereal- 
growing. ■ • 

The plain of DaMa which is crossed by three streams, the Me- 
djerda, the Melleg and the Tessa includes some of the richest soil 
in Tunis. 
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The Causation of Molteno, Picton or Winton Disease in Cattle 
and Horses. — Bulletin of the Imperial Institute. Vol. IX, No. 4, 
pp. 346-351- Ivondon, 1911, 


Union 

Of 

S. Africa. 
Canada. 
New Zeaiand 


This disease has affected horses and cattle for some years in 
the Union of S. Africa, Canada and New Zealand, inducing hepatic 
cirrhosis. The symptoms of the disease in the three localities is 
practically identical. Cattle are observed to be " unthrifty " for some 
time, diarrhoea often sets in and death follows in from two to 
four days after the first definite symptoms are observed. 

It has been proved that the disease is caused by species of 
Senecio, S. htifolius axid S. Jacoboea, the toxic action being due to 
the alkaloids in these plants. 

The best remedies are; 

1. Shorter rotation of crops. 

2. More thorough cultivation. 

3. Cutting the species of Senecio before the seed forms. 

4. Grazing sheep on land infested with these plants. 


Good, Edwin S. and Bryant, Thomson R. The Dipping of Sheep 
for Scabies in Tobacco Dips with and without the Addition of 
Flowers of Sulphur. — Kentucky Agricultural Experiment Sta- 
tion: BuU. lSo. 157. I^exington, Kentucky, Sept. 1911. 


United 

States: 

Kentuckjr 


This buEetin describes an experiment which was carried out in 
order to determine whether or not it is necessary to use sulphur 
with tobacco dips in the dipping of scabby sheep, for the destruc- 
tion of the scab mite. 

Thirty scabby sheep were taken and carefully separated into 
six groups of equal size, and placed in isolated pens, with every 
precaution to prevent exchange of infection, 
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The first dipping took place on March 31st, 1910. Three groups 
were dipped in 0.07 % nicotine, no snlphnr being used ; and two 
groups in 0.05 % nicotine, without sulphur. One group was kept 
as control. 

Before dipping all the hard .scabs were hand dressed, being 
moistened with the dip which was .to be used, and rubbed with 
corn cobs to help in softening. The sheep were submerged for two 
minutes, the head being ducked once on entering the vat, and again 
just before leaving it. 

The water temperature was 105^ Fahr. 

On the following April ii, the sheep were re-dipped, three 
groups in 0.05 % nicotine, without sulphur; and two groups in 
0.05 % nicotine, plus resublimed flowers of sulphur, at the rate 
of 2 % by weight of the diluted dip. The last group was kept as 
control, as before* 

The animals were examined on May ii, and June 10, 1910, 
and it was found that no sheep in any of the groups — except 
the control- — bore any mites or indications of scabies. 

The conclusion is that the addition of flowers of sulphur adds 
nothing to the efficacy of the remedy, and the Bureau of Animal 
Industry after further experiments under field conditions has made 
a ruling, withdrawing the requirement that sulphur be added to 
tobacco dips, and fixing the amount of nicotine at 0.07 %. 

Hutyra, Dr. F. Experiments on Immunisation of Swine against 

Plague. (A sortespestis elleni veddojtasok kiserleti alapja). — 

Kozteleh^o. 18. Budapest, March 2, 1912. 

The author, director of the high veterinary school of Budapest 
conducted some time ago several experiments to test the efficacy 
of vaccinating pigs with the anti-plague serum, and proved that it 
renders them completely immune against plague and against artifi- 
cial inoculation of the same. A notice of these experiments was 
published in No. 35 of the Kdztelek, 1909; since then they have 
been repeated with the object of proving that the preventive action 
of the serum produced, according to the improved method hitherto 
followed, is always and invariably satisfactory. 

Following these numerous experiments carried out with the 
cooperation of Dr. Eoves, the author publishes the results of another 
series of tests confirming the good results of the serum, which is 
already used in 'practice. , , 

These experiments were made on 64 young pigs, 5 to 8 months 
old of the Hungarian wawpKaa breed, all of them raised on the 




Hungary 
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same farm, and weighing on an average 23 kg. (50 Ib.) each. On 
their arrival they were placed in highly infected sties, in which 
they remained until the end of the test, the chief object of which 
was to try four varieties of serum produced in the laboratory at 
different dates and from various breeds of pigs; but in the main 
the same method was followed, namely, repeated treatments with 
vims taken from infected pigs. Another object of these experi- 
ments was to ascertain whether the seram of pigs which had survived 
the infection, but which had not been afterwards artificially rendered 
immune, possessed immunising properties. 

The results are summarised in the following table. 



METHOD OP TREATMENT 

(The animals were also exposed to natural infection) 

Number 

of 

animals 

Died oj 

head 

: plague 

% 

i: 

8 cc. semm A + 2 cc. vims (hyp. injec.) . . 

8 



2, 

8 cc. » B -f- 2 CC. » 

8 



3 

8 cc. » C “f" 2.8 cc. » » ..... 

8 



■4 

8 cc. » I) -f* 2 cc. » )) ..... 

8 

I 

12.5 





II**!*.! 


Total . . . 

32 

; I 

3-1 


Cmtvol 




5 

Untreated . . * . . • • - • • • • • • • • » • • 

. ■ ,8 

; ■ 1 


75 

6 

2 cc. virus (hypodermic injection) , . . . . . . 

1 

"■ 8 1 

■■ ' 6 

75 

7 

8 cc. normal semm + 2 cc. virus (hyp. injec.) . 

' B., 

7 

B7.5 



• 24 

19 

79.2, 

,, .8 : 

8 cc. semm from pigs that had survived the in- 





fection + 2 cc. virus (hyp. injec.) . . . . . 

8 

4 

^ BO 


'/.Total'.' . . 

' '■ ... . - 

32 

" 23"" 

71.9 


Inoculations were made on January yth, 1910 and the infected 
pigs died between January 15 and March 3. The surviving animals 
remained in the sties till June 20, when they were sold and fat- 
tened, attaining at the end of March, 1911 the weight of 80 to loo 
kilos (176 to 220 lb.) each. There can be no doubt as to the ef- 
ficacy of the semm, considering that of the 32 pgs that were iiio- 
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Ciliated only- one died, and this notwithstanding the simultaneous 
natural and artificial infection, whilst in the same time most of 
the 32 pigs of the control lot died of the plague. 

Boutan, L. The Buffalo Bird. (Be Merle, Buffle), — Bulletin de la 
Soc. d' Etudes et Vulgarisation de la Zoologie agricole, 10® aanee, 

N. I, pp. 1-17. Bordeaux, Fevrier 1912. 

The author gives a description of the Buffalo Bird {Acridotheres 
cfistatellus) which is found in fairly large numbers in- Southern 
Asia. This bird both in its general aspect and in plumage resem- Fraaee 

bles the Blackbird merula B.) though it belongs to the 

family of Sturnidae. It lives in the neigbourhood of and in villages. 

It feeds on insects which it seeks on the backs of animals, chiefly 
of buffaloes and other cattle, which are so accustomed to the birds 
that they do not attempt to drive them away. 

The Buffalo Bird is met with throughout Southern Asia, under 
such various conditions that the author believes that it could be 
acclimatized in the South of Europe. He advocates its introduction 
as a means of controlling the parasites of our cattle, especially 
ox-flies. 


WORK OF BIVE - STOCK . ASSOCIATIONS AND 
OTHERS FOR ENCOURAGEMENT OF BREEDING. 


Speeial Hailway Regulations in Germany for the Transprt of mi' 
Cattle in Summer. (Besondere Massnahmen der Koniglichen 
Eisenbahnverwaltung bei Viehsendungen im Sommer). — ^ Zen- 
tralUatt der Preussischen Landwirtschaftskammern, Jahrg, ii, 

Nr. 9, p. ^ 26 Februar 1912. 

The hot summer of 19I often had a bad effect on the cattle 
carried by railway, especially when the distance was long. Topre- 
yent this in future, the * Prussian Railway Administration has issued Prussia 
a regulation to the effect that during the hot seasoU tha carriage 
of cattle is to be as rapid as possible, and that if a delay aiould 
Occur '^'through no'" fault of ^ the sender. . or ;of./ the /attefidanB,^ 

'’cars ''will' be desp^ched to their destinari(m.%:^''ti:^ for 
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them, without any increase of charge. The cattle are not to be 
packed too closely together. 

Water and suitable apparatus are to be kept ready at the 
stations for sprinkling the cattle and the cars. 

On the demand of the sender, open-work trucks, will be pro- 
vided as far as possible for pigs. Long distance journeys should 
be effected in the night. 

Government Subsidies for Bulls and Boars. (Kundmachung betreffend 
die Abgabe von Subveutionsstieren und-Ebem). — Landwirt- 
schafiliche Mitteilungen fur Steiermark. 6x. Jahrg. No. 5 . P- 69. 
Graz, i. Marz, 1912. 

The Kaiserlich Koniglich Landwirtschafts-Gesellschaft in Steier- 
mark provide cattle for breeding in districts where no associations 
for this purpose exist, on receipt of a proper application. The bulls 
are bought by the Society where they were bred, and consigned to 
applicants on payment of 60 % of the price. After two years they 
become the property of the recipient. If the animals are not pro- 
perly fed and kept, he has to pay the remaining 40 % of the 
price. 

From its breeding stations the Society also supplies boars to 
its members on payment of 30 Kronen or £i 5s. The recipients 
undertake to make an entry in the register of all couplings and 
also to place the boars at the disposal of other owners of sows at 
a charge of not more than 50 heller, or ^d. After two years the 
boar become the property of the recipient. 

The Society also provides on the same conditions rams of the 
Carinthian Zealand race on payment of 20 Kronen (i6s). 


HORSES. 


MOeeer. Dr. Max. Researches upon the FuhetionEl Adaptations, 
and Anatomic and Physiological Differences between Light and 
Heavy Breeds of Horses. (Studien liber funktionelle Anpassung 
und fiber anatomische und physiologische Unterschiede zwichen 
warm und kaltblfitigen Pferden). — Arheiten der Deutschen 
Landwirtschafts-Gesellschaft. H&it i8g, Berlin 1911. 

In the first part of his work, the writer investigates the difiE- 
erence between light and heavy horses (Warm- und Kaltblutern) in 
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regard to their lungs, heart, liver, pancreas, the amount o£ blood 
they possess, and the haemoglobin content of the latter. 

The necessary investigations were carried out in the Berlin 
Central Slaughter House for horses, upon 48 horses of either type. 

The second part of the work consists of measurements for the 
purpose of ascertaining the length and angles of the fore and hind 
legs ; 49 trotting horses were investigated from the Ruhleben stud, 
25 pure-bred horses from the Royal Stabfe at Berlin, 18 heavy 
dray-horses and 10 heavy horse stallions. The hind leg measure- 
ments were made in the case of the above 49 trotting horses, 51 post 
horses (Postpferden) and 48 heavy brewery dray-horses. 

In the lung-investigations freshly killed horses were used. 
Weight and air capacity were measured by means of inflating the 
lungs to a determined manometer pressure. The average lung- 
weight of a light horse was 4.45 kg (limit 3.40 — 6.45 kg) and the 
average air capacity was 38.2 litres (limit 28.9 — 54-7) • The lungs 
of the heavy horse had an average weight of 6.3 kg (4.53 — 7-50 kg 
and an average capacity of 41.5 litres (30.2 — 56.6 litres). The 
light horse had a lui^ capacity of 8.87 litres per 100 kg of live 
weight, the heavy horse only a lung capacity of 6.59 litres, i kg 
of lung weight represented an air capacity of 8.64 litres in the 
case of the light horse and 6.67 litres, in that of the heavy horse, 
thus we must conclude that the lungs of the light horse which 
have a 22.8 % larger capacity than those of the heavy breed must 
possess a finer texture. It is noticeable that the lung capacity of 
the light mare per kg of lung weight is 7 % greater than in the 
case of the gelding of the same breed. The exterior chest mea- 
surement gives no indication of the lung-weight. The heart was 
tested by the Bohr method (i), which gave the volume of actual 
heart muscle at 3.20 litres in the case of the light horse, and 4.10 litres 
for the heavy horse. The absolute maximum heart capacity in the 
case of the 26 light horses investigated was 3.95 litres (2) (3.20 
5.0 litres). The average for 36 heavy horses was 4.77 litres (3.2 
6 litres). 

The heavy horses had thus, on the whole, the greater heart 
capacity. If, however the heart capacity is reckoned by i kg of 
heart weight, it is found that light horses have an average heart 
capacity of 1. 18 litres, (b.90 1.44 litres) and heavy horses only 


(1) Bohr, Shand. ArcUv. f. Physiologie. Bd. 22. 1909. ^ ^ 

(2) Gvdng to the pericardium being injured during dissection, not all the 
hearts could be examined. 
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1.09 litres (0.84 — 1.39 litres) per i kg of heart weight. When 
reckoned per 100 kg live weight, the heart capacity of all heavy 
horses was below i litre, being on an average 0.78 litres, while 22 
of the 26 light horses tested had a heart capacity of at least i litre 
per 100 kg of live weight ; on average the heart capacity was of 
0.93 litres. It thus follows that heavy horses have a greater rela- 
tive capacity, but a smaller heart capacity than is possessed by 
light horses. 

If the maximum heart capacity per live weight is taken as 100 
for the light horses investigated, that of the heavy horses which 
were tested was only 83.9. 

The weight of the liver varied in light horses from 3.65 and 
7 kg, that of the spleen between 0.80 and 2.20 kg. In the case of 
heavy horses, the weight of the liver was ascertained to be from 
4.45 — 9,20 kg, and that of the spleen from 0.8 — 2.20 kg. The 
weight of liver and spleen was very variable, and depended greatly 
on nutritive conditions. On the average, in the case of the heavy 
horses investigated, the absolute weight of the liver was greater 
than that of the light horses, but reckoned per 100 kg living weight, 
it was less. 

The amount of blood was not accurately measured, and only 
in the case of some of the horses. On an average, it amounted 
to 33.1 kg or 7.7 kg per 100 kg live weight per horse in the case 
of light horses. 

The average result of 25 tests gave 38.0 kg of blood, or reckon- 
ed per 100 kg of live weight, 6.2 kg for the heavy horses, thus rela- 
tively less than that posseted, by the light horses. 

The haemoglobin content was obtained by . the Plesch method, 
and showed considerable variation, the average in the case of the 
light horses being 12.4 %, in that of the heavy horses only ii %. 

The greater heart capacity per roo kg live weight possessed by 
the light horse, its larger blood supply (measured in the sarne way) 
and the higher haemoglobin content of its blood, makes it possible 
for more oxygen to be conveyed to the tissues of the light horses, 
in times of maximum work than to those of the heavy one. 

. In measuring the foredimbs, the two superior side extremities 
of the scapula were marked with chalk, and joined by a straight 
line divided in half, from this point of division, a line was drawn 
to the extremity of the knee-joint. This line is equal in length to 
the scapula, and it ^ves, in addition, the angle which the latter 
makes with the vertical. 

, ■ The writer calls this the shoulder-angle. 
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A small depression in- the lower end of the fore-arm, and also 
one on the side of the carpus are indicated- by white chalk marks 
and the distance betwen these two points is measured. 

These latter, when joined, form one, or rather, two triangles 
of which the angles are determined by trigonometry, and which are 
identical with those which the parts of the fore-limbs make with 
one another. In the case of the hind-legs, in addition to the length 
of the bones, the angles of the latter are also determined. 


The average shoulder length was as follows: ' . , 

cm. 

In thoroiigh-breds 48.2 

» heavy horses 47,7 

» trotters 43.9 

Average, length of humerus {upper arm): 

cm. 

In heavy horses . . .. . . . . .... . ... 37.0 

» light horses. . . ... . . . . 35.9 

» trotters 31.9 

Aver age 'measure of radius and ulna {fore-^arm): 

cm. 

In trotters 41.6 

» heavy horses . 40.2 

» light horses 39-6 

Average of scapula angle: 

In heavy stallions 41® 28' 

» dray horses 39® 5' 

» trotters. . . . . . . . . v 35°57' 

» light horses 34® 4^" 

Average of angle of scapula with humerus: 

In trotters .................. 97® 50' 

» dray horses. .............. 89® 59' 

» thorough-breds ... , . . . . . . * . . 89«> 46’ 

. heavy breed stallions ... .86^24* 

■Average measure of ellow-angle: 

„ In trotters i28«>39* 

heavy breed stallions . . . 127^56' 

» dray'horses * i25«2o' 

» thorough -breds . ..... ' 124036^ 


The scapula-humerus angle of heavy draught horses was in all 
cases larger, '.and-'-the scapula somewhat "more upright, than in the 
case of -heavy, stallions, probably-,,- this ■ difEerence is due to the slight 
shortening of the;. muscles 'in dray-horses, caused by hard work. 
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A special stud-book for poneys was introduced in 1902. 

In i8g6 prizes were instituted. They are distributed (in prin- 
ciple, at each meeting) by the Stud-Book Committee as follows : 
2 prizes of £4 ; 5 prizes of £2 ; from 10 to 12 honourable mentions, 
worth 16 shillings each. 

Since 1896 the purchase of these horses by neighbouring coun- 
tries increased so rapidly that in 1904 the Government was obliged 
' to put an end to a practice which was threatening to destroy all that 
had been gained by so much sacrifice. By the Decree of May 15, 
1904 a tax of £2 is levied for every young horse exported under 4 
years, and one of £3 for fillies or mares under 6 years. This notwith- 
standing, about 600 horses are exported every year. 


CATTDE. 


Hutton, G. H. Winter Beef Making out of Doors in Northwest 

Canada. — Report of Experimental Farms, Year ending March 
. 31st, igxo, Department of Agriculture, Ottawa. 

In order to ulilize by feeding a quantity of frosted wheat hav- 
ing a market value of 35 cents per bushel, 19 steers, two and three 
years old, were purchased to be fed out of doors at the Dominion 
Experimental Farm, at Dacombe, Alberta. The steers were . an 
average lot, being grades of Shorthorn, Hereford and Galloway 
breeds. 

Twelve were put on feed December 8th, four on December 15th, 
and three December 23rd. making a total of nineteen head. One 
steer died during the test. They averaged 1,130 pounds and cost 
3 % c. per pound, weighed on arrival. Freight charges and travelling 
expenses brought the cost up to 3.658 cents per pound, or $ 744.01. 
Grain was fed in the beginning at the rate of 3 pounds per head 
per day, and was gradually increased until by February z6th, they 
were getting 16 ^ pounds per head per day. This was practically 
full feed and, during warm weather, had to be reduced, as the aim 
was to feed only what they could clean up in an hour. 

They were fed outside in the corral and had access to a shed 
T^iich was seldom used. The only expense was for lumber to build 
hay racks, grain tables, and for a water tank and tank heater 
which prevented the formation of ice on the water. The total cost 
of time was 222 hours. The time necessary is evidence that outside 
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feeding may be carried' on at small expense for labour as well as 
for equipment. 

The cattle were fed 109 days during .whicli time they made an 
average gain per head of 118 lbs. at a cost of $ 742 per 100 lbs. 
The total cost of the cattle feed and labour was $ 995.07. Even 
with the loss of one steer, the receipts from the sale of cattle, the 
hide of the lost steer and the profit of $ 4.75 on two hogs following 
the cattle, amounted to $ i 30045. Deducting the value of the lost 
steer and the food consumed by him, a profit of $ 258.24, or of 
$ 14.35 per head was secured. The transaction returned full market 
value for coarse fodder, etc., and $ 1.28 per bushel for the frosted 
wheat. The cattle sold for $ 5.75 per 100 lbs. live weight less 
5 per cent. 

GARinuBT, E. Infiuenee of the Temperature of Drinking Water on 
Cows. (Influence de la temperature de Teau d'abreuvage sur les 
vaches). — La Terre Vaudoise, 4® Annee, No. 4, pp. 4647. Eau* 
sanne, 27 Janv. 1912. 

A correspondent of La Terre Vaudoise having asked, in a pre- 
ceding number, whether the temperature of the water drunk by 
cows had any effect upon them, the Author answers as follows : 

At the Cery dairy (near Eausanne, Switzerland) the cows are 
watered in the feeding-troughs and do not leave the cow-house 
to drink. The water supplied is very cold in winter and fre- 
quently it caused a stoppage of rumination and even some cases 
of abortion. 

In 1902 this state of things was remedied by the use of water 
reservoirs formed by sheet iron cylinders, which were fastened to 
the ceiling of the cow house, over the passages. These cylinders 
are connected at one end with the main water supply pipes 
atid at the other with the feeding-troughs. ■ 

By the turning of one cock they can be filled, and by another 
one their content can be emptied into the feeding-troughs. 

They hold enough liquid to water all the cows once. They 
are filled in the evening for use in the- morning, and vice versa.'' ^ 
The warmth of the cow-house, about 59 to 64 E., is enough 

to warm the water in the cylixiders, so that since these reservoirs 
have been in use, none of the animals have suffered frotn the 
effects of the excessively cold water to which the^ were formerly 
liable. 

It appears also that this new method has a favourable in- 
fluence, on- the ■ productions 'of milk; anyhow it is since the fitting. 
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up of these reservoirs that' the milk yields have increased. The 
average yearly milk yield per cow was: 


(With reservoirs) period 1902-1911 790 gals, 

(Without » ) » ■ 1895 * 74 ^ ® 

Increase , . , 49 ^ 


This increase would probably have been even , greater if it had 
not been for the following circumstances: 

I. In 1906, 1907 and 1908, some of the cows suffered from 
vaginitis ; , they • gave less milk and some of them, had to be di- 
sposed of. 

'Z. 1909 and 1910 were rainy years and the forage was not 
the best for the production of milk ; 1911 was a dry year and the 
yield of milk was low. 

Before the use of these cylinders the temperature of the water 
supply in the cow house sank sometimes as low as 37^ F., whereas 
now it is never below that of deep springs (430 to $0^ F.), 

The Author concludes that these reservoirs have a two-fold 
advantage: diminution of accidents (stoppage of rumination and 
abortion), and increase in yield of milk. 

Hertkr and WmsBORF.' Loss m Weight of Fattened Cattle. (Ge- 
wichtsverluste der Mastrinder von der Erzeugungs- bis zur Ver- 
brauchsstelle). — Arbeiten der Deutschen Landwirtschafts^gesell- 
schaft, Heft 182. Berlin, 1911. 

Cattle lose in weight on their way to the slaughter-house. This 
loss should be calculated as exactly as possible by the owner, so 
that; on consulting the quotations of the slaughter-houses he may 
be able to ascertain the real worth of his cattle. 

.The- above work ■ endeavours- to determine the amount of 
, this loss...--' ;-.x 

. .'Messrs Herter and Wilsdorf asked the exhibitors m tlie^ 35tli 
■ Berlin Cattle Show to give them, the exact weights of the. animals 
■ before they were sent to-.,.BerHnt, '-OU: their being again, weighed when 
they arrived, it was found that 25 calves had lost on an average 
5.16%, and 238 full-grown animals 5.47 %. 

At the - 36th-. Berlin Cattle .Show, xgio, more exact details -were 
obtained. 

The losses in^ weight ■■ on., the -Journey .showed great- -individual 
differences, and did not ap^'pear to;, depend 'alone on^ the.'' time "involved*. 
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Differences of age and sex, of biological and physiological condition, 
perhaps also of food> were doubtless the other determining^ factors. 
The following table shows the average results obtained : 


' 

■ 

Number 

AGE 

Average 
weight of the 
anhnais 
before 
trausport 

Cwts. 

I,oS3 during trans- 
port, in percentage 
of weight 

Total Railway 
Mileage 

Railway Mileage 
whidi caused 2,2 lbs 
loss of weight in each 
animal ^ 

Calves 

42 

Up to 4 months . 

3-33 

4.2 

167 ®/i 

23.60 

Bulls 

II 

3 54 years and upwards 

18.77 

4-5 

148% 

3-47 

Cows 

27 

» » » » 

14-34 

4.9 

138 

3-85 

Young Bulls . . . 

18 

Under 3 54 years . . 

17.05 

I 

5-5 

159 

3.10 

Cows 

8 

From 2 54 "^^0 3 54 3^ears 

1 

12.56 

5-9 

204% 

540 

Steers ; 

50 

3 54 years and upwards 

15.69 

6.1 

210 1/2 

4.28 

Heifers and Steers | 

43 

Under 3 54 years . . 

11.68 

6.5 

248 54 

6.46 

Steers ...... 

HS 

From 2 54 to 354 years 

13.42 

! 7-3 { 

1 

192 

j 

1 3-85 

i 

Total ....... 

j 344 

! 

; 



! 1 

j ] 

! 

! 

I ■ ; 


The animals came from all parts of Germany. 


SHEEP. 


Sleep- Breeiiiig. Wool Production and Trade in Italy. (Allevamento 
ovino, prodtizione e commercio delle lane nelF Italia). Ministero 
di Agricoltura, Industria e Commercio : Atti iellu Commis- 
sionB' per lo studio della produzione e del commercio delle lane in 
Italia, VoL’ I. — Istituzione della Commissione; Relazione rms-\ 
suniiva e verhali, p. 106. Roma, G. Civelli, 1911. Ministero' di 
Agric., Ind. e Comm. — Censimento generals del bestiams del 
19 marzo igo8 {kgge del 14 luglio igoy, No. 533), pp. TXXI 
; + '691 + 16 tav, ■ Roma, G. CimllU- xgxi. — ImMesta faflsfmn- 


*' I mile Oft foot was calciilated as equal: railway, ''aftd 

X:mdJe in a'„waggoH ;»■' 5" 
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tare sulle condizioni dei contadini nelle Provincie meridionali e 
nella Sicilia, Vol. II: Abruzzi e Molise, T. I; Roma 1909; 
Vol. IV: Gampaiiia, T. I; Roma 1909: Vol. V: Basilicata e 
Calabria, T. Ill ; Roma 1910 ; Vol. VI : Sicilia, T. I, Roma 1910. 

Sheep and Goat Breeding in Italy. — Statistical data taken 
from the census of March 19, 1908. 



shee:p I 

- ! 


1 

1 

iifale and fe- 
nale lambs 
more than 
i year old 

Xtams 
reserved 
for breeding 

Females 

i 

Castrated 

Total 

O'oats 

Piedmont .... 

71 769 

6363 

165 813 

8 800 

252 745 

149 7 « 

I^mbardy .... 

40252 

5550 

68 980 

9649 

124 43X 

97940 

Venetia ..... 

67549 

4356 

123 098 

6607 

201 410 

79098 

lyiguria 

48845 

3638 

139938 

1297 

193 718 

48 721 

Emilia. ..... 

95789 

6 167 

243 433 

2 III 

347505 

14 1x2 

Mardies and Um- 
bria . . . . . . 

251 737 

16 321 

667 082 

30767 

965909 

124 571 

"Eascany . . , . . 

243 667 

20 182 

851587 

10 696 

1 126 132 

lOI 204 

Latium ..... 

183 248 

6953b 

951 863 

16 015 

I 220 662 

1 12 556 

S. Adriatic region 

523519 

70413 

1390588 

23 766 

2 008 286 

310 321 

S. Mediterranean 
region 

481 454 

92 540 

1 284 586 

27811 

I 886 391 

859029 

Sicily 

186 7x4 

4I 661 

704 926 

21697 

958998 

31I 044 

Sardinia • ... . 

543 901 

46082 

1 278 322 

8436 

X 876741 

506566 

; '.Total: . 

2738 244 

/ 382809 

) 7874 216 

I 167657 

' 11 .162 926 

> 2714878 


In comparison with the census of 1881, there is an increase of 
29.86 % in the number of sheep and of 34.65 % in that of goats. 
There axe in Italy, on an average, 38.94 of these animals per km* 
(per 0.3861 sq mile) of which the maximum occur in Ratium (101.04) 
and in Sardinia (77.84). 

Amongst European countries, Italy ranks fifth in the produc- 
tion of sheep and goats, as is shown by the following table : 
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^ 1 

1 s 

SHEEP 

GOATS 


Q s 

^ 1 

Number 

of 

Sheep 

Per (<i) 

km* 

Per 100 
in- 
habi- 
tants 

Number 

of 

Goats 

Per 

km* 

Per 100 
in- 
habi- 
tants . 

Italy . . 

1908 

11 162 926 

38.94 

32.92 

2 714 878 

9-47 

8.01 

Austria 

1900 

2 621 026 

8.73 

10.27 

1 019 664 

3.40 

3-99 

Belgium 

1895 

83 695 

2.84 

1.17 

257 669 

8.75 

3.60 

Bosnia-Heraegoviua 

1895 

981 907 

19-21 

73*49 

I 447 049 

28.31 

108.303 

Bulgaria 

1905 

8 13 1 004 

127.54 

307.49 

I 384 128 

21.71 

52.34 

Denmark 

1903 

876 830 

22.04 

35.57 

38 984 

0.98 

1.58 

France ........... 

1907 

17 460 284 

32.55 

44-81 

I 421 009 

2.65 

3.65 

Finland . 

1906 

919467 

2.44 

33-39 

5 674 

0.001 

0.20 

Germany 

1908 

7 703 710 

14.25 

12.70 

3 538 970 

6.53 

5. 

Great “Britain 

1908 

27 119 730 

117-63 

68.07 


- 

— 

Ireland 

1907 

4 126 106 

49.24 

94.07 

246 286 

2.93 

5.61 

Luxemburg 

1900 

8467 

3-27 

3.44 

11 344 

4.38 

4»6o 

Norway ' , 

1 1904 

998 819 

3-7 

47.60 

214 594 

0.66 

10.23 

Netherlands 

1904 

606 785 

18.39 

11-35 

165 497 

5.01 

3.10 

Rumania 

1900 

5 655 444 

43-16 

104.61 

232 515 

1.77 

4.30 

Russia in Europe and Poland(a) 

1907 

No. of head 46 589 267 per; km* 9,43 : per 100 inhabitants 45-30 

vSpain, 

1908 

16 119 051 

31-95 

82.38 

3 355 404 

5.65 

17.14 

Sweden 

1907 

1 021 727 

2.28 

19.29 

65 798 

0.14 

1.2 

SwitKerland. 

1906 

1 

209 997 

5-07 

6.33 

362 117 

8.75 

10,92 

Hungary 

j 

1908 

7 872 742 

24.1S 

40.88 

277 060 

0.85 

1.44 

Argentina 

1 90S 

67 211 754 

23.95 

I 120,20 

3 945 086 

1.41 

65.7s 

Canada 

1908 ’ 

2 831 404 

0.29 

53.71 

- 

— 

— 

United-States 

1908 

54 631 000 

5.82 

64.87 

1 870 599 

0.20 

2.32 

Japan 

1907 

3 949 

0.01 

0.008 

80 901 

0.2Z 

0.17 

British India (ib) , 

1907-1908 

18 033 095 

3-74 

6.11 

25 220 509 

5.22 

8.54 

Australia (c). 

1905-1908 

107 900 766 

13.60 

2 424.74 

97 179 

0.01 

2.x8 


fl;) TM8 BO.,, of head iBcituStS the. sheep and goats of, N. Caucasiis. ■ . . 

d) Without Bengal., 

c New Zealand 1907; New South Wales 1907; S. Australia 1905 1906; Tasmania i9c^; Wd;cWfla 1907? 
W* Australia 3:907. 

<l) km* « 0,3861 mile. 
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Sheep Breeding in Lati/um. — In. the Agro Romano, and in 
neatly the whole of hatium, the breeding of these animals is no- 
madic and quite primitive on the large country estates. 

Of late years the breeds have greatly deteriorated on account 
of the dividing up of large farms, the scarcity of shepherds and 
consequent increase in moscetti, poor owners of small flocks ; and 
also through the increased export of baled forage which has deprived 
the sheep of the produce of the best pastures. Shjeepfolds are 
entirely absent in hatium, for the tenant (mercante di campagna) 
cannot afford duriiig his short tenancies of 9 to 12 years to make 
sheepfolds, even in the cases where the flocks are his own property. 

Nevertheless, the law for the improvement of the Roman 
Campagna (i) obliges owners in districts where a thin stratum of soil 
resting upon impermeable rock renders the ground unsuitable for 
other purposes than stock-raising, to build permanent masonr5? 
sheepfolds with dwellings for the shepherds and cheese dairies. In 
this way the cheese-making industry will at the same time be 
promoted. 

In the district of Viterbo, that part which borders on Umbria 
and Tuscany is subdivided into numerous estates where intensive 
cultivation is practised to which is added the rearing of goats under 
cover, while in the south portion, where there are large estates, goat 
breeding is largely carried on in the open, the animals being, driven 
from the plains to the mountains and viceversa, according to the 
season, or else are migratory only during some portion of the year. 
The production of cheese is more important than that of wool. 
The travelling lectureship of Agriculture has formed a ” Co-opera- 
tive Society of Owners of Sheep and Goats A co-operative for 
the collection and sale of wool exists in Rome and receives an- 
nually about 240000 kg. (528 000 lbs.) of wool ; another is esta- 
blished at Foggia which receives about 140000 kg. (308000 lbs.). 

The products of the sheep and goats of Uatium are, in order 


(i) Approved by the Royal Decree of Nov. 10, 1905, No, 67. Respect- 
iag information on wool production in the Roman Campagna and the work 
of the wool-staplers of Rome since the sixteenth century, and also respecting 
the improvement of the Roman Campagna and the laws relating thereto. 
See: Gesaee DE Gotis. Le Vicende dell'Agncoltura e della Pastorizia nell’Agro 
Romano. L’Annona di Roma, giusta Memorie, Consueiudini e Leggi desunta da 
Documenti anche inediti. ■pp. XI -f- 789. Roma, Mioistero di Agtic., Ind. e 
Comm. 1911. {Ed.). 
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of importance: milk and its derivatives (the pecorino cheese, and 
ricotta) (i) meat and wool. 

It may , be considered that a, sheep of average size,, under or- 
dinary conditions produces annually 6-7 kg. (13.2-15.4 lbs.) of cheese 
worth 10 fr, (8s), 2.5 to 3 kg. (5. 5-6.6 lbs.) of ricotta wotth about 
2 fr. (about x,syd); a lamb, worth 4-5 fr. (3s 2^ to 4s) at the . age of 
40 days^ and, 1.8 kg. (3.9 lbs.) wool worth. 4-5 fr. which gives an 
annual yieki of about 20 'fr, (i6s.). This considerable ,sumhas been 
obtained of late years, owing to the increase in the price of cheese 
(due to the recent and large export of this product to the United 
States) and by a noticeable increase in the price of wool, meat 
and skins. From 1890 to 1900 the annual yield of a sheep was 
about 15 fr. (12s.) represented equally by wool, milk and meat. 

The experiments of Prof. Fracchia, Director of the travelling 
lectureship of the Province of Rome have shown that the present 
type of the Latium sheep, which is not specialized, is of small size 
but a good walker, robust and resistant; could rapidly be improved, 
if the pastures were also improved, especially in the plain, and if 
winter and autumn pastures of red clover, and of lupin and other 
Teguminosae were provided. 

Abruzzi and Molise, — The flocks which winter in the Roman 
Campagna (or Apulia) migrate in summer to the Abruzzi, where 
they graze on the large estates, communal properties and on the 
collective property of Agricultural corporations {ville and so called 
Universita). Furtlier, in the districts at the foot of the mountains 
and on the Abruzzi mountains the system of compascolo is in vogue, 
that is to say, that as soon as the harvest is over, the animals of 
all the estate owners in the district graze together on the fields, 
which is a great obstacle to cultural improvements. Moreover, the 
scarcity of artificial meadows, and the very limited culture of forage 
plants, ■ are important factors conducing to the, instability of sheep- 
rearing: in the: Abruzzi. 

ThC' migration : of , flocks from the plains to the mountains in 


(i) Rimita is made of the residual whey from cheese-making, it is. 'heated 
to. ■7o-75«> and a fittle aeid'Whey added. -(This addition usually is ■ not:' made 
in the case of sheep ricotta ), . Ricotta commis of a coagulation of proteins con- 
taining fat globules. Analyses of Roman' ricotta give the following.' .percen- 
tage ' results. Water 43.27, fatty , matters 33.21,' proteid matters' '11,^73, ' lactose 
10.42, lactic ' add 0.43, ash 0.54. The yield in ricotta is from:S.'to':.''rO'.''% of.ihe 
amount of milk used.' 

.' See; Prof* Besana., 'Torino. U...'-,T.'' Eb'T^'.r 
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Slimmer and back again in winter which is a very ancient custom (i) 
has greatly decreased of late. 

In the , "'Province of Teramo only two. Communes possess ani- 
mals which migrate in any quantity , (Fano Adriano with 27 000 
head and Crogiialeto with 23000). In Molise, there is only one com- 
mune (Capracotta) where this system is practised and in the Pro- 
vince of Chieti it is non-existent, while in that of Aquila it obtains 
in 71, communes out of 127, and affects 448 727 animals, (The 
difference between this number and that returned in the census 
given above for the Province of Aquila, which gave a , return of 
278 931 sheep, is explained by the fact, that on the day of the taking 
of the census, the migrating animals were passing the winter in Apulia 
or Latium. 

Campania, ~ There are no breeds special to this district. As 
a rule, and, especially in mountain districts, medium and small 
sized sheep predominate, on the high mountains towards the Abruzzi 
on the one hand, and Molise and Apulia on the other, flocks of 
fine sheep may be met with in summer consisting of merinos, or 
an allied breed. 

Some long-tailed Barbary sheep pass the winter near Vesuvius 
and the mountains of Sarno and Avella, There are also many of 
similar or bergamasco type, large animals, hornless with arched 
forehead and abundant thick wool of coarse quality (suitable for 
mattresses). In spring, very frequently, the flocks of Avellino and 
Benevento descend to the plains of the valley of the Sarno and of 
Nola as far as the low slopes of Vesuvius. The flocks which are 
few in number descend browsing as they go, and eventually remain 


(i) The Tavoliere di Puglia ** was a large, extent of common pasture 
(eSctending between Mt. Gargano- and -the sea from Molise and the Abruzzi 
on./ the ' north., to. the provinces of Bari and of becce in the vSouth) of which the 
origin /goes: back to,,tlie Roman conquest of tlie Daunians and Peucetiaiis. 
It included a vast district, which o.n being confiscated its original owners, 
became' public 'property, which tlie Treasury let to the shephe,:rcis who de- 
scended in winter from the mountains of Samnium and Lucania, 

All 'succeeding', go vernments.imtfl'r 806' and ^ from 1817 to 1865 found 

that the rent of constituted' one of their, chief sources of revenue, 

'■ The Italian, law of Match' 23rd 1865 allows' tlie easements to 'become 
alienable: patrimony. Thereupon ■ .ensued, in Apulia, the transformation ' .of' 
pastures into corn land and of the latter into vineyards, olive-yards mid al- 
mond' plantations... , ■■" 

.Seer O.' Bordiga, Economia furale, Parie L 
agmiUr pp.. ,'.140-3:43.' ..Milano, .Vallardi: . 'y. (Ei.), 
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in tlie above-mentioned districts, where pastures are bought and 
manure is sold. In December, the fields of lupin, which follow the 
barley are used as fodder, and towards Easter (after the ' birth of 
the lambs) the early crimson clover is consumed. 

One hundred sheep eat in one night the grass of 500 to 700 m^^' 
(1.23 to 1.8 acres) if it is will developed, and of 450 (i.x acre) 
only on fields manured with chemical fertilizers. 

The milk is sold in its natural condition. With a flock of 
100 sheep containing 80 milch ewes, from Dec. ist to April 30th, 
the following products can be obtained: 

L s d 

Milk produced in 150 days i 452 gals at 

10.82^^ per gal 65 9 6 % 

Dung about 7 3/4 d per night . . , . 4 15 2 3/4 

Wool: 2.2 lb. good quality and 0.55 lb. 
inferior, per head ; 220 lb. at 10.8^ per 
lb., and 55 lb. at j.M per lb. ... 10 10 3 3/4 

Eambs, 80 at 3s each 14 58% 

Total ... £ 95 o 9 % 

Pasturage, about 660 sq. yards 
per day 20.37 acres at £1.12 £ s d 

per acre, . 32.14.9 

Shepherd and boy . . . . . . 15.17.5^^ 48 12 2% 

Profit ... £ 46 863/4 

This sum has to cover seven months' grazing on the mountains, 
and risks and losses. 

Basilicata and Calabria, — Sheep-rearing is decreasing, contrary 
to what might be gathered from a comparison of the former census 
with the preceding one, although the figures of the latter were, in 
fact, very low. In Basilicata, this industry is of greater importance 
than in Galabria. 

In the former, it is carried out extensively on small and me- 
dium scale, and on a large scale also, especially in the eastern plain 
district. The Moliterno cheeses are renowned and much exported. 
The average annual export of fine wool amounts to about 6 000 qls. 
(ii 760 cwt.). In Calabria the principal breeding district is that of 
Cotrone where a special kind of cheese is produced. 

The following is an example of the organization of the industry. 
Of a large flock of 5000 head, 4/5 are sheep and x/^ goats, divided 
mtQ'.morre of about , 300 head each... The: sheep consist -:of':X 
of sheep, y morre oi milch ewes, 2 ' morre of ' 5c^3:w^<^'-'(ewes, '' in ,' thein 
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second year. wMcli are about to be mated) 2 wow of female lambs, 
2 morre of ram lambs, total 14 morre. Milking begins in December, 
the cheese is sold in the lump in July, it is weighed and delivered 
every ten days from the commencement of the following December. 
At the end it is reckoned up. ' The ripening of the cheese is the 
business of the buyer, who tries to obtain a constant type. • 

The flocks go to the mountains in the summer, where they 
graze on the communal land paying the fida; in winter, they 
descend to the plains and . are pastured on rented ground (i). 

Sicily. — Sheep as well as- cattle are neared here on the migra- 
tory system. Cattle, sheep, and goats graze together sometimes, 
with the idea of turning to account the different plants in the 
pasture, but more often they are kept apart. 

The natural pastures, in the neighbourhood of the crops, occur 
everywhere, but are not kept up, and are generally poor. Perma- 
nent pastures ill mountain and coast districts occupy land which 
is not adapted to cultivation. Those on the coast, which are earlier, 
serve as winter grazing grounds. By the spring, they are already 
exhausted, and the drought prevents the grass making a new 
growth. The animals are then driven to the pastures of the inter- 
mediate zone, where they remain until the end of May, then they 
migrate to the mountains, to return in the autumn to the coast. 

Improvement of Breeds of Sheep. — The Commission for the 
study of the production and sale of wool in Italy proposes to esta- 
blish in Datium a National Sheep station for the purpose of pro- 
viding an improved type of animal for breeding purposes. 

In the Royal Dep6t of improved breeds at Portici (Naples) 
there are some of the Rambouillet breed, but scarcely enough to 
satisfy even a small part of the local requirements. With regard 
to the improvement in the production of wool, it would be neces- 
sary in the case of the Apulian wools- (which ate good, but short) 
to ' effect crosses with the Rambouillet ram, or the merinos of Port- 
Philip, while the sheep of northern and' central Italy as well as 
those of 'Basilicata and Calabria are best crossed with ApuHanme- 


(i) In Calabria of Cosenza- and Catanzaro the Qocfes pass the winter on 
the. pastures of '' Sfla,-- 'the remains' of a very ancient estate of more than 
■100000 ha. (more than 247000 acres) which the Romans' in A. XJ« C; 476.' 
took from- the conquered.' Bruzi. The law of May 25 th 1876 assigned to the 
estate ■3 500. ha. (8645 acres)." of 'unalienable forest, and left .to- the ''CosmnutteS' 
about' half' the' land to be divided among, the mhabitants. See O. Sordiga,- 

OpwCit. . • ■ ■ , ;. 
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riHos, or Sontlidown ' and DisMey rams. The Dishley “merino cross 
is the most successful ■ . . 

Very good results have been obtained at Portici by Prof. Bab 
dassare {Bollettmo di Notizie agmrie, Anno XIX, 1897. Pebbraio, 
No. 5, p. 158) in crossing the Rambouillet race 'with the Apulian^ 
varieties locally called sofravissane and gentili. 

The half-bred animals are distinguished by earlier development, 
a greater weight and a heavier and better fleece (valued at 2.10 fr. 
or 2.20 fr, per kg. (9.1 to g.$d per lb.) as against 1.90-2 fr. (8.2 to 
%, 6 d per lb.) for the local wool : the economic results are as follows: 

Half-breeds: 3 kg. (6.6 lb.) of wool at 2,10 fr. {g.id ) . . . fr. 6.30 (^s od) 

Local varieties: r.67kg. (3.7 lb.) at 2 fr. (S.bc?). . . . . » 3.34 (2 s. 8<5^) 

Difference in favour of half-breeds . . fr. 2.96 (2 s. 4^^) 

Equally good results were obtained by Prof. Ricco, at the 

Experimental Farm of Sant Alessio (Rome), in crossing the Ram- 
bouillet race with the Eatium sheep, as is shown by the following 


table : , 

kg. lbs. 

Average weight of Latium. sheep of 4 % years . 40 = 88 

» » half-bred » » » . 55 =* 2:21 

» » » lambs of 2 % years. 80 == 176 

j> » » » I % year . 55 = 121 

» » » » 4% months 25 = 55 

Weight of wool per Latium sheep 2.5 = 5.5 

» » » half-bred , . . ... 4,0 = 8.8 

» » )> Rambouillet ram ... . 7.0 = 15.4 

» )> » half-bred » . . . . 5.5 =» 12.1 

» » 0 Latium » . . , . 4.0 =3* 8.8 


The Southdown sheep was introduced into Italy by the Ministry 
of Agriculture but the results have not been always as successful 
as., was anticipated, being almost negative in the Abruzjzi (Stock 
Breeding Stations of Alaiino (i) and Scerni). 

In Sicily (Roy. Stock Breeding Institute of Palermo) pure bred 
Southdowns cannot stand the climate,- they get chronic intestinal 
catarrh and die before they are two years old, baton the . other 
hand, South down X Sicilian are adapted to the climate and are 
superior to the, -native sheep especially as regards milk^yieldV. \ 


' " (i). Good results were obtained at .the Royal Stock. Breedhig- .Station of 
Alaimo, Chieti, in cro-ssing the local, sheep - with 
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Italian Wools. — In Piedmont, I^iguria., Veiietia and Emilia 
sheep-rearing is neglected, the wool produced is little in quantity 
and of poor quality, it is used in the local manufacture of coarse 
cloth. 

The Tuscan wools, are very strong and white, but coarser than 
the Roman or Apulian wools. They are easily combed and give a 
good yield when washed. (78 % as against 58 % in the case of 
the Apulian wools and 65 to 68 % in that of the Roman wools). 

The wools of the Abruzzi, which are the produce of sheep 
which dive all the year , in the district, are poorer in quality and 
yellower than those of Apulia, although they are equally good for 
felting. They card and comb well. 

The Roman wools are divided into fine sopravissaiie/', me- 
dium '' sopravissane lucolesi 'h '' vissaiie '' amatriciaiie 
ascolane '' ('tcingolane The fine '"sopravissane'' wools are 
the resulting of crossing Spanish merinos with Rucoli sheep, the 
medium sopravissane, of crossing small sopravissane rams with "" vis- 
sane " ewes, and the "" vissane " wools are produced by mating 
sopravissane " rams with ewes from Umbria and Visso. 

The latter wools are of coarser quality than those of the so- 
pravissane ", The "" amatri'ciane " sheep are said to be the result of 
crossing the Abruzzi type with the "" vissane The wools called 
ascolane and cingolane are commoner; those of Umbria and the 
Marches, the products of non-migratory sheep, are a little yellow, 
but somewhat brittle, the quantity is good, but the wool is not much 
liked, it is only useful for carding. 

The number of sheep grazing in Uatium is estimated at 
2 200 000 head and the amount of wool they furnish is about 
3000000 kg. (59000 cwt). 


(h&rgamasca) especially as regards meat-production. Measure.meiits of tliree-year 
old pagUarola: 

Tength of wool. . . . . . . 19 cm. (7.4 in,) 

Thickness. . . ... . . . 28.33 [i* 

Wve weight . . 48.5 kg. (106.7 lbs.) 

Live weight of three months 
old lamb . ... . . . . 13.68 kg. (30 Ibc) 

Measurements of half breed bergamasca sheep, respectively; 

19.75 c.m. (7.6 in.) 30.38 tx 78.8 kg (173.4 lb.) 24.5 kg. (53.9 Iba), 

;.Sce: Dott.. Giovanhi Savazzini, Le pagliaroU. ConsidBmzioni^.suWaUeva'- 
menio omno mlla provincia di Chieti, p. 28. Lanciano, .rgio. ^ 
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The sheep of Apulia ate the results of crossing with Spanish 
rams of Estremadura and Catalonia, together with careful selection. 
The Apulian, wools are the finest, whitest and most elastic in Italy 
and are much appreciated for combing and worsted. When combed, 
they can be spun as fine as 50 000 metres per kg. (about 24 620 yards 
to the lb.) the wools from Buenos- Ayres as fine as 70 000 metres 
per kg., the Australian wools are spun to 100000 and 210 000 me- 
tres per kg. At Altamura a great trade is done in mattress wools. 
The wools of Basilicata are of medium type. Those of Gravina 
and Matera yield well and are much appreciated. The others are 
commoner, but long, thick, very adapted to combing and can be 
spun to 36000 m. (17726 yards per lb.). When combed, they are 
used for making stockings and when mixed with Roman wools they 
are suitable for worsted. 

The Calabrian wools are of two qualities, fine and medium. 
The former comes from crossing merinos with local sheep, the wool 
is long, but the fibres are weak, and it is used for military cloth ; 
the latter is long, fairly strong, good for combing and spins as fine 
as 26 000 metres (12 800 yards per lb.). It is used in the manufac- 
ture of stockings. 

The wool of the vSicilian sheep is mixed with hair, and is coarse 
and only suitable for mattresses and coarse cloths. Each sheep 
produces an average of 800 to i 200 gr. (1.76 to 2.641b.) of unwash- 
ed wool, which on washing loses at least half of its original weight. 
Tiie price of these wools (unwashed) varies from i fr. to 1.30 fr. 
per kg. (about 4.5 to 5.6^^ per lb.). Wool is not exported from 
Sicily, as the supply is insufficient for the local demand. In con- 
clusion, the Sicilian sheep, which have characteristics in common 
with the thin-tailed sheep of north Africa are specialised as pro- 
ducers of milk which made into cheese, represents an annual revenue 
of 8s per head.. 

The Italian Wool Industry, — The national production of woollen 
materials which in 1866 amounted to 12 500 000 kg. (27 500 000 lbs.) 
worth 74 000 000 fr. (about £2 960 000), in 1908 reached 31 900 000 kg. 
(70180000 lb.) worth 250 000000 fr. (about £10000000). During 
this time the importation of foreign wools has also considerably 
increased, from 3 500 000 kg. (7 700 000 lbs.) in 1866 to 18 60b odo kg. 
(40 920 000 lbs.) in 1908. 

Prom 1876 to 1908 the number of spindles increased from 
248 249 to 489786 ; that of machine looms from 2 571 to 10 567. 
The number of persons employed in the wool industry has risen 
from 24 930 to 38 000 as against 2 300 000 employed in England, 

■ Germany and France in the same/trade. ■ 
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Ross, F. E. Peruvian Wools (i). -^Peru To-Day: Vol. III. No. 10, 

pp. 25-31 ; Eima, Jan. 1912. 

The. Departments of Arequipa, Puno, Cuzco, Apurimac, Aya- 
cucho, Huancavelica, and indeed all the Peruvian uplands, produce 
wool. Arequipa handles 90 % of the alpaca wool exi)orted, all the 
llama, and all the vicuna wool and over 95 % of sheep’s wool. 
As regards the latter the departments of Caylloma, Ayacucho and 
Cuzco provide the best. The alpaca and the llama thrive in a re- 
stricted zone, not lower than 5000 feet, and are domesticated. 

The vicuna is usually found at a higher elevation than the 
alpaca. It resists domestication, and to prevent its becoming 
extinct, it is protected by law, and may not be shot. 

It is also forbidden to export live alpacas and vicunas, as they 
invariably die. About 100000 alpacas are clipped for their wool. 
This is done every two years and they then yield about 5 pounds 
of long wool. The grades are: fine, coarse, skin wool (from dead 
animals), short, and the scraps left over, which are called “ locks 
The llama wool, being inferior to the alpaca, is put in a class by 
itself. The first two qualities are then sorted into five grades by 
colour. The vicuna wool costs at present 10 shillings a pound, 
owing to its wonderful softness, and its quality of impermeability, 
coupled with its scarcity. 

Sheep thrive best on the table-lands, but during the rainy 
season they are driven, down to the lower ranges, where they stay 
for two or three months. Judging from the known production of 
wool, their number may be roughly estimated at from 7 to 10 mil- 
lions. The native Sierra sheep yield on an average 2 lbs of wool 
annually, and when crossed with Merino 3 to 4 lbs. Crossed with 
Pmta Arenas they may yield as much as 6 % lbs. Many difficul- 
ties have been encountered in crossing pure blood animals from 
low comrtries with the native Mountain breeds, so as to combine 
the hardiness of the latter with the good qualities of the former. 
But the efforts made have now been crowned with success. 

Sheep’s wool is first washed (losing thereby 40 to 42 % of its 
weight), and then packed in sacks holding 200 lbs. It is divided 
into three quahties, the first beir^ Merino, which constitutes about 
8 % of the total in Arequipa. This fetches about 13 pence on the 
Liverpool market. 


(i) The value of wool exported in 1907 was £428 129, and in 1908 it was 
£297000. See Statesman’s Year-Book, igii. p. 1106. (jEi.). 
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First quality comes next, good long white wool, worth about 
12 pence.. Second quality brings 9 pence. 

There are four woollen mills in Peru:, at Santa Catalina. Marati- 
gani, Tiicre, and Huaro. . ■ 
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BAnsTER. Method of Fattening Pigs at Brinkum (Kr. Syke). (Brin- 
kumer Mastmethode). — Mitteilungen der Vereinigung Deutscher 
SchweinezucMer : 19. Jahrg., No. 3, pp. 47-50. Berlin, i. Fe- 
bruar 1912’. . ^ ■ . 

At Brinkum in the Syke district, near Bremen, there has been 
ill the last ten years a remarkable development of the pig fatten- 
ing industry, carried out not by regular breeders or landlords, but 
by tradesmen, working-people and petty officials, obliged to buy 
everything. The pigs ~ the improved Hanoverian race — are 
bought direct from breeders, or from middlemen. 

Animals with broad backs, long bodies, and large bellies are 
preferred, because they are likely to be great.eaters. And the more 
they consume, the sooner they can be slaughtered, and the greater 
the prospective gain. 

The food consists exclusively of small Russian barley, ground 
moderately fine, and mixed with water to form a mash. More 
water is added in summer than in winter. To increase the appe- 
tite, and build up the bones, 50 to 60 grs. of fish-meal (with the 
fat removed) is given to each animal daily. It is not mixed with 
the barley mash, but scattered in the trough when the latter is 
almost consumed. . ' . . 

For the first 14. days straw litters are provided, but after ■that 
the pigs lie on the bare cement flooring -of - the sties. One quarter 
of the sty (at the back) is slightly lower than the other part ; and 
this is found sufficient to ■ keep the animals clean without straw.' 

If any : pigs eat badly, it is better to sell them, without delay. 
They are not only : unprofitable ■ themselves, but, ■ if kept,, reduce the 
total gain.^ When a pig weighs about 220 lbs, any iurtber fatte- 
ning is not remunerative. . 

If the, pigs 'fetch a good price and the barley, is^; not, 
this, ' system of^ fattening brings in ■: an ■■ ■,average' profit , of ' ro shillings 


m 
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pet head. At the present moment however the situation is not 
very favourable, as barley has become very dear, and the selling 
price of the animals has fallen. 

«87 Stevenson. W. Report on Seven Experiments on the Feeding of 

Pigs. ' — The West of Scotland Agricultural College: Bulletin, 

No. 57. Tenth Refort, pp. 249-334. Glasgow, 1911. 

The West of Scotland Agricultural College carried out between 
1905 and 1910 seven experiments on the feeding of pigs with more 
Great than 200 animals, mostly cross-bred Yorkshires. The different lots 

Britain were kept throughout the period of experiment as far as possible 

under the same general conditions, only they were fed on different 
rations. In each experiment the pigs were divided into a number 
of lots — 4 to 8 in each — and each lot had its own diet. Food 
was supplied practically ad lib., and in other respects things were 
managed in the usual way. 

Each animal was weighed at the beginning of the experiment 
and at intervals of 28, 28, and 21 days respectively during growth 
and fattening, and again at time of slaughter. Tests of the quality 
of the bacon from the different rations were made by qualified 
bacon-curers, both before and after curing, and after cooking. The 
foods were: barley meal, maize meal, “ Paisley ” meal (a by-product 
from maize in the preparation of “ com flour"), rice meal, wheat 
bran, raw and cooked potatoes, separated milk, and whey. 

The cost of the different foods was calculated at their market 
prices; the milk products were provided by the Dairy School, Kil- 
marnock; separated milk was valued at d. per gallon, and whey 
at % 

The results which are given with great detail in the report, 
can here only be briefly summed up. 

It was found possible to utilise whey profitably by feeding it 
alone to pigs. When fed on whey only during the last ii or I2 
weeks, the animals increased in live weight at an average rate of 
I lb. per head per day and gave a return of y^d. per gallon for the 
whey, and a further sum of 8s. yd. per pig towards other expenses. 

Barley meal and water, with a little wheat bran, without any 
dairy by-product, proved to be the least satisfactory food. 

The average increase per head per day was only 0.8 lb. and 
the average balance only is. 2d. per pig. . 

Whey mixed with any meal was much more satisfactory. 

With only one exception, whey mixed with maize meal gave 
greatest average increase per head per day and the 
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Whey and “ Paisley ” Meal gave a greater average increase in live 
weight and a better return, than whey and barley meal, with only 

one exception. 

In three experiments separated milk and barley meal gave 
greater increases in live weight than whey and barley meal, and 
the relative values of separated milk and whey were found to be 
approximately as 3 : 2. 

In one test with Paisley '' meal and whey it was found that 
warm food produced a greater increase in weight than cold food, 
and there was a balance of 5^- 4^- pig kft to pay for the 
warming of the food. 

Whey with raw potatoes and a mixture of equal parts barley 
meal and maize meal gave better results both in live weight increase 
and in monetary return than whey with cooked potatoes and a si- 
milar mixture of meals. 

A mixture of dry and fluid food (whey or separated milk and 
meal) was found to be most satisfactory, and the smallest amount 
of dry matter was required when maize meal was given at the rate 
of 2 lbs. to 2 % gallons of whey. 

In the experiments of 1909 and 1910 the most satisfactory re- 
sults were obtained from a ration of one part barley meal, one 
part maize meal, and eighteen parts whey, or about 1 lb. meal to 
I gallon whey- The average balance per pig, after deducting 
the cost of the food was 30s, 8d, The least profitable ration was 
obtained from a mixture of whey, barley meal, and rice meal 

Female and castrated male pigs proved of practically equal 
merit in producing bacon. 

As the weight of the pig increased, so did the quantity of food 
required to produce i lb. live weight become greater. At 214 Ibs- 
iive weight it required 50 % more food to give the same increase 
than at Xi8 lbs- live weight, and 19 % more than the average 
amount required from 118 lbs. to 2x4 lbs- live weight. 

Heavier pigs on the same diet yielded higher percentages of 
carcase than lighter pigs. This was partly due to the kind of food. 
Whey and maize meal produced the highest percentage, 71.8 %, of 
carcase to live weight, and of bacon to carcase weight. 

Barley meal, without skim milk or whey, produced inferior 
bacon, while barley meal and separated milk in every test gave 
the best quality. When whey was used in quantity sufficient to 
provide a considerable proportion of the dry matter of the food, 
a good quality of bacon was obtained with either barley, ** Paisley ' ' 
'>or maize meal.' ^ 


10 
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Evvard, John M. The Brood Sow and her Litter^ — The Breeder's' 
Gazette: Vol. EXI No. 7'(X577). p- 395* Chicago, 'Febmary 
14, 1912. 

A series of fundamental brood sow investigations , have been 
carried out at the Iowa Experiment Station. It is now realised 
that com (maize) alone is not an efficient ration for a pregnant 
sow, so as to secure strong healthy offspring. 

Tliirty-five gilts were divided into seven lots with five in each 
lot. They were good high-grade and pure-bred Diiroc Jerseys, clo- 
sely related. Com (maize) was the basis of all the rations, and it 
•was supplemented in various lots by meat meal, mixed grains, clover 
hay and alfalfa. The two heaviest gaining lots farrowed on the 
average 8.57 pigs; the two lightest gaining 7.5 pigs, and the inter- 
mediate 7.43 pigs. This bears out the view that increase of thrift 
at breeding time increases the number of offspring. 

The following table shows the results obtained. 


I,ot No. 

Supplement to 
com (maize) ration. 

Average 
number in 
litters 

Average 
weight 
of litters 
lbs. 

Average 
weight 
per pig. 
lbs. 

Average 
number of 
pigs saved 
per sow 
at weaning. 

I, 

None .......... 

7-6 

13.20 

1.74 

5.2; ■ 

■ 2 „ ; 

1-30 meatmeal 

7*4 

14.89 

2,01 

6.2 


4-30 meatmeal. . , • . . 

8.8 

19.62 

' 2.23 

7.0 

4." ; 

Grain mixture . . . ' . . ' . 

. 10.6 

19.50 

1.84 

74 ■ 

5" 

Cut clover and molasses . 

7.0 

15.32 

2.ig 

4*6 

6 

Glover in rack ...... 

. 6.4 

14.17 

■ 2.21 

, 5-6 

7 

Alfalfa in rack ...... 

7.6 

17.41 

2.29 

,6.4 

Average, of all 

. 7-9 

16.30 

* 2.07 ■ 

6.1 


* Avetage wdght of all pigs bom. 


The lightest and weakest pigs at birth, as well as the lightest 
average litter, came from Tot i. In Lot 2, the ration i lb. meat- 
meal : 30 lbs. ear com (maize) raised the average weight from 
1.74 lbs to 2.01 lbs. The increase of meatmeal in Lot 3 raised it 
still further to 2.23 lbs. In Lot 4 the feed was corn (maize), oats, 
bran, middlings, and oilmeal in the ratio 33 : 3 ; 3 : 3 : 2 ; the ave- 
rage number of pigs farrowed, was 10.6 per sow, as compared 
with 7.6 in Lot i, and the average weight per pig at birth was 

1.84 lbs or -£?- lb. more than in Lot i. In Lot 7 there was an 

increase of 32% over Lot i; and Lots 5 and 6 gave an increase of 
20 %. Lots 4,5, and 7 were the only ones having pigs bom dead, 
but the highest percentage was not more than 5.7. 
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Tke pigs bom in I^ot i were the weakest and thinnest of all, 
and the conclusion is clear. Corn (maize), is not satisfactory by 
itself, as.it does not, contain enough protein and ash to- build up 
the bones and muscles. 


Hummed, Aefred* Acorns as Food for Pigs,,. (Eichelfiittemng an 
Schweine). — lUustrierte Landwirtsthaftliche Zeitung, 32 Jahrg., 

No. 18, p. 163. Berlin, 2. Marz, 1912.' 

On the Geeste Estate, Kr. Meppen, 5000-6 000 pigs were fed 
last winter on acorns, to the amount of one-fourth of their daily 
ration. . , ' , ■ ' , , , Germany 

Acorns contain little lime, protein, and ash ; therefore these 
deficiencies must be carefully supplied by other food. An acorn 
diet alone is impossible. Twenty-five pigs were fed on acorns, at 
first with the addition of a small quantity of albuminous food, and 
afterwards for four weeks on nothing else. Their bones became 
soft, and in some cases brittle, and their weight decreased. The 
intestines were gray after death. 

There were no bad effects when the acorns were given in the 
right proportion. 

Acorns have about half the food value of maize. They are 
best kept in heaps, like potatoes, covered with straw and earth. 


BARtOLXJCci, A. Pig Raising and Trade in Romagna. (Allevamento 
e commercio dei suini in Romagna). — U Italia agricola. 
Anno XLIX, No. 2, pp. 33-38. Milano, 30 Gennaio 1912. 

The general census of 19 March 1908 showed the following 
number of pigs , in the provinces of Forll and Ravenna: 


Province of Porli . , . ■ 22 724 

» » Ravenna . . . . . . 33700 

Total . . . 56 424 


m 


Italy 


Which means 31.31 head per, sq.' mile and 7.78 per ‘100 , inha- 
bitants for Forli, 'and 47.13 'head per ' sq. mile' and I4.05per 100, in- 
habitants for Ravenna., 

Compared with the preceding, census of; 13-14 Feb. , r 881,,, • these 
figures show an increase of 94% in Forli and 213% ' in ,. Ravenna. 
In all the provinces of Emilia the average increase was 169 %,, the 
highest inTtaly. ■, 
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These statistics however do not give the actual number of the 
animals raised ; for at the time when they were made the greater 
part of the pigs intended for use had been killed. 

The pigs of Romagna belong to the following races: 

1. The original brown Romagna race (“ tnora ” or “ casta- 
gnona ”) ; 

2. The half breeds, York-Romagna; 

3. The pure Yorkshires. 

4. The Tuscans. 

Tour-fifths of the whole belong to the second class ; the remain- 
ing fifth almost entirely to the first class, the pure Yorkshires 
and the Tuscans being a negligible quantity. The latter are not 
raised in Romagna, but brought there for two or three months to 
be fattened. 

The native Romagna pig (class i.) is derived from the Ibe- 
rian Race {Sus ibericus) of Sanson, and there are three varieties ; 
that of Faenza, that of Forli, and that of Rimini, the second being 
by far the commonest. Dr. Ballardini in his monograph: * “ On 
pig raising in the Faentino, ” observes that the special characte- 
ristic of the brown Romagna race is the parting of very strong, 
thick bristles, running along the whole of the back. The York- 
Romagna cross-breeds mature more rapidly and are larger than 
the Romagna race. The former weigh when 20-22 months old 
as much as from 990 to 1045 lbs., the latter at 18-20 months 
only 550 to 660 lbs. The meat of the former, if without the ex- 
cellence of the latter, is also without the defects of the pure York- 
shires. It keeps well, makes first-rate sansages, and has a fine 
marbling, taste, and consistence. 

Pig breeding is very common among the peasants both on the 
mitairie system and also for their own domestic use. The methods 
of feeding and fattening are as a rule rational and careful ; on the 
other hand hygienic rules are but little regarded in the construction 
of the sties. 

The pig trade in Romagna is very brisk: Faenza. Dugo, Ra- 
venna, Forli, Cesena and Rimini are the chief markets and expor- 
tation centres for the rest of Italy. 

The following table gives the number of pigs forwarded in 
1910 from the chief Stations of the district. 


* S%dl'Allevamento dei Suini (Ravenna, igro). 
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Faenza .... 51 141 (sucking pigs or pigs just weaned) 

Forli . . . . . 17081 (mostly fat) 

Ceseiia .... 14004 (ditto) 

S. Arcangelo . 3760 (fat.) 

Savignatio . . 8x3 (ditto) 


OTHER EIVE-STOCK. 


Amingkr, Dr. The Economic Importance of Rabbit-Breeding in 6M 

. Germany. (Die wirtsehaftliche Bedentung der Kaninclienzucht). 

Landwirtschaftliches Jahrbuck fily Bayern, x. Jahrgang, No. 15, 

pp. 901-912. Miinchen, 1911. 

The ever iiicreasing scarcity of meat in Germany could be met 
by great attention being paid to rabbit-breeding, which has already 
developed considerably in France and Belgium, being practised, Germany : 

not only by farmers, but also by labourers and small tradesmen. Bavaria 

Belgium sends ship-loads of rabbits to the Eondon market. Aus- 
tralian wild rabbits in a frozen condition are also shipped in 
large numbers to London. 

In Germany, rabbit-breeding does not yet play so important 
a part for meat purpose, as hitherto it has been chiefly of a fancy 
nature; but now efforts are being made to suppress this kind of 
breeding. Since 1902, the ministry of the Interior has given sub- 
sidies for the holding of rabbit shows and markets, and also for 
procuring animals for breeding purposes. Only a few races are 
suitable for eating — Belgian and German Riesen (Giant) and French 
Widde.r (Rain).. ■ 

These Imimals attain a live weight of 9 to 18 or even 22 lbs. 

As the doe throws 6 or more young at a time, and has 4 to 6 litters 
a year, the offspring of an adult rabbit represent a weight of 
165 to 330 lbs. Rabbits can be fed on the vegetable refuse from 
the kitchen, so that their keep is not costly, and when all expenses ' 
are deducted, there is a good profit, or what is of more importance, 
meat for the household can be otained at small cost. 

In nutritive properties,' rabbit flesh . is equal to other meat. It 
contains as much protein as beef ^— 21% , while in pork there is 
only 14 to...i6%.' 

" To promote rabbit-breedingj-thq writer recommends that: 

I. The edible races of 'tabbits-. should', be increased. 
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2. Covering stations should be provided. 

3. Model breeding-stations should be established. 

4. Shows should be held for table-breeds, slaughtered rabbits, 
skins, models of hutches, etc., fancy breeds being excluded. 

5. Depdts should be etablished for the Rabbit Breed societies 
for the sale of rabbits for the table. 

6. Cooking classes should include in their curriculum the pre- 
paration of dishes made from rabbits. 

7. A paper should be published dealing with rabbit-breeding. 


POULTRY. 


Development of the Embryo Chick. — Poultry Advocate. Toronto 

Ont. Vol. 13, No. 21, December, 1911, pp. 206, 207. 

Twelve hours after incubation has begun, the ligaments of 
the head and body are discovered. Close observation has found 
the heart to beat by the close of the day. At the end of forty- 
eight hours two vesicles of blood are distinguished, the pulsations 
of which are visible. At the fiftieth hour, an auricle of the heart 
appears. At the end of seventy hours, the outlines of wings, and on 
the head two bubbles for the brain,Jone for the bill, and two others 
for the forepart and the hind part of the head appear. The liver 
appears toward the fifth day. At the end of one hundred and 
thirty-six hours, the first voluntary motion is observed. Seven 
horns later the lungs and stomach become visible, and the intesti- 
nes, the loins and the upper jaw are seen at the end of one hun- 
dred and forty-eight hours. The seventh day, the brain, which is 
slimy, begins to have some consistence. At the one hundred and 
ninetieth hour of incubation the|bill opens and the [flesh appears 
on the breast. Pour hours after that the sternum is seen, that 
is to say, the breast bone. At the two hundred and tenth hour, 
the ribs come out of the back, the bill is visible, as well fas the 
gall-bladder. The bill becomes green at the end of two hundred 
and thirty-six hours. About four hours later the feathers begin 
to shoot out, and the skull becomes gristly. The eyes appear at 
the two hundred and sixty-fourth hour ; and at the two hundred 
and eighty-eighth hour the ribs are perfect. At the three hundred 
and thirty-first hour the spleen draws near to the stomach, and 
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the lungs and the chest. At the end of three hundred and fifty- 
five hours, the bill frequently opens and shuts, and at the end of 
four hundred and fifty-one hours, or the eighteenth day, the first 
cry of the chick is heard. ■ 


Paechtner, J. Dr. med. vet. Notes on Artificial Poultry Breed- 
ing. (Beitrage zur kiinstlichen Gefliigelzucht). — Deutsche 

LandwiHschaftlichePresse: 39. Jahrg. No. 12. pp. 126-127; No. 13. 

pp. 139-140. Berlin, 10. und 14. Februar, 1912. 

Dr, Paechtner has made a change in the Racine Incubator, by 
substituting a spirit for a petroleum lamp, in order to avoid the 
drawbacks of the latter; viz., bad smell, and smoking. 

A spirit flame burns in a tube which passes vertically through 
the water basin. From the latter the warm water flows in metal 
tubes beneath the eggs and then returns to its starting-point. 
The gases from the lamp pass upwards into a space lined with tin 
in the upper part of the incubator, over the eggs. The tin so heated 
adds some warmth to the incubator, and the gases escape at the 
further end of the space. 

The temperature is regulated by means of a vulcanite stick 
inside the incubator, connected with a lever, whereby the flame 
can be increased or diminished. 

The experiments with this apparatus were satisfactory. The 
cost of heating worked out at about per chicken with the incu- 
bator only half full of eggs. 

Dr. Paechtner has also succeeded in measuring the temperatures 
which obtain when the eggs are being hatched naturally. He con- 
structed a tin egg, and placed in it three thermo-elements; the first, 
close to the top of the blunt end; the second, in the middle; and 
the third about i cm., or 0.4 in., from the pointed end. The rest 
of the egg was filled with aluminium powder and melted paraffin, 
whose specific warmth is about that of egg albumen. 

This egg was placed among other real ones, under a hen and 
afterwards under a turkey hen, and securely fastened. The thermo- 
elements ■ were^ connected with the measuring instruments by: con- 
ducting ' wires; 

With the hen the tin egg showed temperatures of 380-39^ C. 
(100.4^-102.2^ F.), and in the intervals, when she left tffie nest^^^^^t^^ 
lowest temperature marked ' was 30.05<^' C. ' (86,09<> ’F.).' ' With 'the. 
turkey-hen ■ the temperature -of the. tin ' egg varied ; from. 35.28®.' 
(95.5® F.) to 39.08® :C. (102*34® :F..), ■■'and; twice^vWMle she. was /away,: 
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the teinperatures marked 21^.14^ C. (70.05^ F.) and 24.24^”^ C. 
(75.630 F.). 

The experiments showed also that the temperatures of hens' 
eggs, while the hen is sitting, depend on their position whether 
they are on the edge or in the middle of the nest; and that the 
lien makes constant efforts with her feet to change the position of 
the eggs. A transient lowering of the temperature down to 21^^ C\ 
(6g.8o' F,) does no harm. All the fertilised eggs under the tiirkey<- 
hen were hatched. 
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Central Egg Depot for London. — The Dairy, Vot XXIV, No. 278, 
p, 49, London, February 17, 1912. 

The National Poultry Organisation Society has opened a central 
dep6t for eggs in Hosier’s Lane, West Smithfield. 

For about a dozen years the society, which is a co-operative 
association run by farmers, has collected eggs from all parts of the 
country, and acted as a distributing agency between the farmers 
and retailers. 

With the increase of business the establishment of a London 
clearing . house was felt to be essential. The new building is equip- 
ped with all the latest appliances for testing and grading the eggs, 
and the system employed makes it practically impossible for the 
retailers to receive any suspicious qualities. 

Its supplies are drawn chiefly from Cornwall, Devon, Somerset, 
Dorset, Hants, Oxford, Hereford, Norfolk, and North and vSouth 
Wales. ■■ 

Edwards, S. F. Tuberculosis of Fowls* Bulletin No, 193, Ontario 
Agricultural College, Department of A gnciiUufe,T:ox(mio, Canada,. 

' November,' 1911. 

,, , This illustrated. Bulletin. of 20. pages has been prep.ared for the 
purpose of spreading,,,, inform-ation. about ..the disease of tuberculosis 
in fowls'iaud, rgivingauggestioiis. for its, control 
. Losses . 'of , fowls. 'drom- ,the disease are.,,, said , to be ,serious., .One 
farmer, is reported,:, to have,.’ lost ■.■fifty .fowls in seven' months,' each 
of two others had lost one hundred in two years, 

''The ,.dis:ease'',is known ,' to ■.■■■affect chickens, ducks, geese, doves, 
'canaries and parrots as well ms many species of wild , .birds. ' It is 
known to be transmitted through eggs, but the disease is most 
commonly spread from bird to bird and from flock to flock thr^^ 
the medium of diseased birds scattering infected excreta. 
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By the aid. of , photo-engravings a clear and full description of 
ante-mortem and post-mortem symptoms of the disease are given. 
Ante-mortem sypmtoms are emaciation, paleness of the comb, etc. 
diarrhoea (occasionally) and lameness. The appetite remains good. 
Post-mortem' appearances are yellow, rounded tubercles on the 
liver, spleen, intestinal system and lungs, and occasionally other 
organs and the bones. Clear instructions are given for conducting 
a post-mortem examination. 

Curative treatment is discouraged. The quickest and most 
effective method of dealing with a diseased flock is said to be to 
kill off all the birds, disinfect the premises as thoroughly as pos- 
sible and start with a new stock from a flock that is known to 
be free from disease. Eggs for hatching should be secured from 
stock that is known to be healthy. Chicks should be kept entirely 
separate from old fowls and only upon clean ground. It is 
further recommended that precautions be taken to prevent the 
possible infection of the fowls from bovine sources by the feeding 
of offal from slaughtered tubercular cattle or hogs, or from human 
sources by picking up sputum carelessly expectorated on the ground 
by consumptive persons. Explicit directions are given for the 
disinfection of poultry houses and yards. 
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Eees,, . Frederic. Apieultnre in Algeria. — ■ (E' Apiculture , en Al- 
gerie). ~ UAficulteur, 56® Annee, . No. 2, pp,: 42-49. Paris, 
Fevrier;i9.3:2.' ^ ■ 

Algeria is an, ideal country- for bee-keeping;- the climate is 
excellent. On the coast the temperature very rarely falls below 
zero, while it varies in summer between 250 .C and 35*^ C; there ' ■ Algeria- 
are many flowers, and the, bees can work, nearly the whole year.' 

The districts, of -Algeria are not all, however, so well suited to 
this industry.. The professional bee-keeper establishes himself, by, 
preference, -on ' the plains and in the valleys of the - coast near the 
geraniums, the oranges, the eucalyptus groves and the thickets rich 
in heaths and rosemary. He .avoids ■ the vineyards -and the .' ceieah 
regions. '' 
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The bees kept, in Algeria are of the common black variety, 
which is very prolific and swarms frequently. The natives use 
the most elementary apparatus. 

The hive is made either of a piece of cork-oak bark 20 or 
30 cm. (8 to 12 in.) in diameter and 1.20 m. (about 4 ft.) long, 
or of small frames made of little round pieces of fennel stalk, 
joined to each other by small rods of wood. The hives made of 
fennel are of the same dimensions as those made of cork-bark. 
In some places, hives are made of pottery and also of plaited 
straw rounded in the shape of a pear. 

The swarms or hives bought from the natives cost from 2 to 
5 fr. (is jd to 4s) in the Arab district, and frorn 5 to 10 fr. (4s 
to 8s) in Kabylia. 

The honey is much prized by the natives, who prefer it to 
sugar, and attribute to it great medicinal virtues; it therefore fetches 
a high price in Algeria, i.io fr. per kilo (si per lb.) wholesale, 
and 2 to 3 fr. (8 to is per lb.) retail. The colony also imports 
459700 kg. (452 tons) of honey, of which 127043 kg. (125 tons) 
are for Algiers; the total amount imported is worth 354000 fr. 
(£14000). 

The annual export of wax amounts to 168 quintals (329 cwt.) 
which is sold in Europe at 300 fr. per quintal (£6 per cwt.). There 
are in Algeria 1 132 European and 24 693 native bee-keepers who 
possess respectively 12 637 and 206 617 hives. The amount of 
honey gathered by the two classes of workers is 59 112 and 748 742 
kg. (i 161 cwt. and 14707 cwt.) respectively, and that of wax 
6282 and 103 731 kg. (123 cwt. and 2037 cwt.). The average 
production of a hive owned by a native varies, according to the 
district, from 2 to 5 kg. (4 ^ to ii lbs.), and a hive belonging 
to a European yields 10 kg. (22 lbs.). The native methods of 
taking the honey and of treating the bees are very primitive. The 
Governor General, with the help of the Algerian Society of Agri- 
culture, is trying to improve the condition of this industry. Model 
hives have therefore been placed in various districts and entrusted 
to an instructor, an agent of the commune and also to a private 
individual. In the future, other hives will be established and 
entrusted to instructors who will give short courses of instruction 
in practical apiculture. These teachers will be instructed in the 
native section of the Normal School, when they will attend a short 
course ou Apiculture, which will enable them in tihe future to ma- 
nage, in a competent manner, a small hive belonging to the school 
where they may be afterwards employed. ' 
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IvOVEBB, J. H. .The Colour Sense of the Honey Bee. The Pollina- mi 
tion of Green Flowers • — The American Naturalist, Vol. XI^VI, 

No. 542, pp. 83-107. New .York, February 1912. 

This interesting paper proves by means of a series of experi- 
ments, that Plateau's (i) ■ hypothesis regarding the attraction pos- 
sessed by green and dnlbcoloured flowers for insects is improbable. United 
He considers that insects find such flowers as easily as they do States 
more brilliantly coloured blossoms ; and enumerates in support of 
his view gi entomophilous species, of which 41 had greenish or 
brownish flowers. But of these, bees only visited 27, four were not 
visited at all and the rest chiefly by flies. A few instances occurred 
of greenish flowers being visited by a large number of insects, but 
this was due to the large secretion of nectar on the part of the 
former, but the majority of species are evidently not adapted to 
entomophily. 

This conclusion is sustained by an examination of the green 
flowers of eastern North America ; and in New Zealand, where the 
flora is strikingly deficient in brightly coloured blossoms, there is a 
scarcity of anthophilous insects ; this is also due to the fact that 
the flowers are scentless, however. 

The phylogenetic history of green flowers supports the view 
that they are not well adapted to pollination by insects ; probably 
all greenish, inconspicuous flowers have been derived by retrogression 
from larger entomophilous ancestors, and inconspicuous flowers are 
almost invariably self-fertilising. Thus Plateau's conclusion is not 
sustained by the phylogeny and distribution, or by the ecology 
and manner of fertilization of such flowers. lu the few exceptional 
cases, it is odour or nectar which attracts the insects. 

. Experiments were made to test the colour sense of the honey 
bee. It was found that the bees were attracted sooner by honey 
placed on. a blue side, than on a green dandelion leaf; they also 
found honey, associated' with bright coloration sooner than free 
honey. A yellow flower and an apple leaf were also tried, but the 
bees were not even attracted by the scent of the honey on the leaf . 

Plateau put honey on the green inflorescences of several species of 
chenof odium othtt anemophilous flowers, and asserted that the 
insect visitors were attracted by odour, and that colour contrast is 
of little value; it must however _ be noted,, that he, made no control 


(1) PrATEAU P. , Comment les fleurs attirent les, insectes, ' partie. 
Roy Belgique, S6tie, 34, 6x4*615.., -iSoy. : 
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experiments. These would have shown that, though the scent of 
the honey drew the insects to the green flower, the latter would 
have been at a disadvantage in the presence of brightly coloured 
blossoms. That odour alone does not attract bees, is well shown 
by an experiment, where the bees neglected a large mass of honey 
placed on a leaf and visible at a distance of 20 ft., but sought 
out a flower of I fHp aliens Sultani an inch in diameter, on which 
was a small amount of honey, notwithstanding that it was placed 
twelve inches from the honey on the leaf. 

Thus the conclusion that green flowers are at a disadvantage 
in attracting insects because of their colour was fully; sustained by 
a long series of experiments. Black and Italian bees were used, 
and the observations extended over portions of three seasons. 

If bees are guided by the sense of vision as well as bj- that 
of smell, their present and past relations to green flowers are not 
difficult to understand. 

Conclusion. 

Green flowers are not well adapted to entomophily, and many 
species, possibly all, have been derived by retrogression and dege- 
neration from larger and more highly developed entomophilous forms. 
They are usually small, or even minute, and are often incomplete, 
while anemophily and autogamy prevail. 

Entomophilous green flow'ers, are as a whole, sparingly visited 
by insects belonging to the less specialized families, and as a rule, 
retain the power of self-fertilization. The fact that insects have 
been observed feeding on over-ripe, or decaying fruit, on the glan- 
dular secretions of the vegetative organs of plants, or the excre- 
tions of aplrididae on foliage or greenish or brownish flowers, affords 
no evidence that conspicuousness is not an advantage to entomo- 
philous flowers. Any surface, whether it is bright or dull-coloured, 
on which there is neetar or honey will be freely visited by bees 
after these liquids have once been discovered, to they will not 
be found as quickly on a surface which does not contrast in hue 
with its .surroundings, as on one which does so contrast. 

Experimeiits and observations made on green or greenish flowers 
in the absence of control or comparative observations are falla- 
cious. When honey bees are given the choice between a conspi- 
cuous and inconspicuous object under similar conditions, they exhibit 
a preference for the former. This preference is sufficiently marked 
to account for the development of colour contrast in flowers. 
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Berr-Bayersoien, Michaee. Pike . Breeding. (Der Heclit tiud seine 
Zucht). — Allgemeine Fischerei-Zeitung, XXXVII Jahrg., No. 5, 
pp. 123-126. Mlxnclieti, i. Marz, 1912, 

About 15 years ago the writer began to breed pike [Esox lucius) 
artificially, using the system employed for the Salmonidae, At first 
he was unsuccessful, partly in the process of ** stripping ” the eggs, 
partly because the fry when hatched devoured one another through 
want of food. The system he has now adopted as giving satisfac- 
tory results is as follows : 

At spawning time, in March, the pike are caught, and put 
in small shallow spawning-pools well over-grown with grass. The 
milters and spawners which were caught together are not to be se- 
parated in the pools. The spawning is finished in 2-3 days, and 
then the fish are removed from the pools, care being taken not to 
disturb the water, as otherwise the eggs might be injured. The eggs 
are hatched in from 10 to 16 days, according to the kind of weather. 
Twenty-four hours after hatching they feed on plankton, and on 
the fourth or fifth day they begin to prey on other creatures. If 
they find none, all the weaker fry perish. To prevent this, a suffi- 
cient amount of perch spawn is collected, and placed in the pike 
pools. Before this is all consumed, the pike fr}’^ must be removed 
and placed in rivers or ponds, preferably where the water is still 
and overgrown with grass. 

THiENEMANN, Auotrsi:. Pisciculture in the Reservoirs formed by Bar- 
rages in the' Valleys of Western Westphalia. (Hydrobiologische 
u. fischereiliche Untersuchungen an den Westfalischen Talsperren) , 
~ Landwirtschafiliche J ahrbucher, XTI. Bd., Heft 3-4, pp. 535- 
. 716.. Berlin, 1911, ' . , 

The Wetphalian reservoirs are formed by the barrage of brooks 
in which. Salmonidae live. The capacity of these reservoirs lies 
between 0,45 to 130 million cub. metres (0,58 to 169 million cub. 
yards): .They have been made' either^ for regulating.: the; 
the water, or to provide towns with driiiking wa1:er, or 
production of electrical power, and in some cases for two or all 
three . of the ■ above ■ purposes. , ■ 
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Their utilization as fish ponds is a secondary consideration^ 
From this point, of view a barrage reservoir differs greatly from 
a lake in that its water-level is subject to very considerable chan- 
ges. Besides which, it never forms that area of shallow ' water, 
such as is -produced neat the shore of a 'lake by the erosive action 
of the waves always acting at the same level. The flora and fauna 
of the shallows of a lake, which afford such an important supply 
of food for the fish, appear only to a very limited extent in 
reservoirs. 

The considerable changes in the water level, on the other hand, 
which leave every year a large portion of the bottom exposed to 
the action of the air, heat., rain etc,, and thus allow the growth 
of land plants upon it, produce, when the water level rises again, 
such a quantity of food for the fish, as to counterbalance the want 
of a permanent shallow zone. 

The reservoir water, in summer, gets warmer, and to a greater 
depth, than lake mmter; this is due to the constant outflow from 
the lower and colder part of the reservoir, wliich causes the gradual 
sinking of the upper and warmer layers of water. The Author in 
September 1910 observed, in a reservoir, a temperature of 14. C. 
(57-4^ F.) at a depth of 19 metres (62 feet) and at the same time 
in one of the crater lakes in the Eiffel only 6.i<^ C. (43^ F.) at a 
depth of 20 metres (65 feet). 

The principal food of .the reservoir fish is furnished by larvae 
of the Tendipes species, which live in reservoirs in great numbers, 
far superior to those of any other species. In some reservoirs many 
Daphnidae also are found. 

The amount of fish taken in' these reservoirs has been hitherto 
rather low,' about 2 to 14 lb,' per year and per' acre of' surface. 
The cause of this is not that the fish do not find favourable con- 
ditions of life' in , the reservoirs, but that the difficulties of fishing are 
considerable. According to .the Author the only remedy would co'H- 
sist in.' fishing as it is practised.' in lakes, and especially in the adop- 
tion. of 'drag-nets. Wherever they have been tried they, have given 
good' results, but they .can only he used where the bottom of the 
reservoir is fairly even, free from roclcs, or snags etc. 

'’ The' author 'therefore ' strongly, recommends, that .during the 
construction : of /the .'reservoir- 'certain portions of its bottom "Should 
be freed from all obstacles "which might prevent - the' use - of drag- 
nets'.'' These spots' should be marked so as to be "easily recognised 
- by .the , fishermen. 
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AGRICULTURAL MACHINERY AND IMPLEMENTS. 


Rose, Philip S. The Motor in the Field. — The Country Gentleman, 
Vol. LXXVII, No. 5, pp, 2-3 and 27-28. Philadelphia, Fe- 
bruary 3, 1912. 

There are over 6 000 000 farms in the United States at present, 
of which 1 151 488 contain more than 175 acres each. Of this, 
number 174 487 contain more than 500 acres. 

There are at least 500 000 farms that contain 320 acres and 
more. Each of these is large enough to find it economical to use 
a tractor instead of horses. The number of traction ploughing 
engines in active operation in the United States is estimated at 
about 30 000. 

There are 477 488 800 acres of improved land in the United 
States, which require at least 40 000 million horse power hours of 
work. To accomplish this work there are kept about 22 million 
adult horses and mules. 

The annual expense for each animal is not less than $ 65 a 
head, or a total of about $ i 400 million dollars annually. These 
animals consume the crops grown on approximately one hundred 
million acres of land, representing more than 20 % of the culti- 
vated land of the nation. 

By the wide-spread use of mechanical power a large part of 
this one hundred million acres could be turned to the production 
of human food. 

Recent statistics show that the cost of horse labour is about 
eight cents an hour and man labour about eleven cents. A horse 
can perform on an average about eight-tenths of a horse-power of 
work. The cost of a horse^power hour is therefore ten cents. 

A man can do one-eighth of a horse-power of work and conse- 
quently a man’s labour costs eighty cents per horse-power hour. A 
good gas tractor, on the other hand, with fuel at 20 cents a gallon 
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will deliver a horse-power hour for from two to two and a half 
cents. On this showing it would appear that the argument is all in 
favour of mechanical power. 

Recently, near Beach, North Dakota, two thousand acres of 
raw prairie were broken, and seeded to flax, the crop harvested 
and hauled to market, all with a gas tractor. The farmer cleared 
$ 28 000 for his season’s work after paying all e.xpenses, which, 
including the cost of equipment, amounted to only $ 5.50 an acre, 
whilst, according to accurate data for a number of years, in the 
state of Minnesota, the cost of production of flax by horse farm- 
ing ranges from $ 6.14 to $ 9.26 an acre on old well-tilled land. 

In Minnesota Mr. James Hardy investigated the fuel cost of 
ploughing, disking, seeding and threshing. He broke 240 acres of 
sod last year and ploughed i 685 acres of stubble land, using two 
and a half gallons of kerosene an acre, which cost him 8.7 cents 
a gallon. He also threshed for fourteen days and his best run 
was 3 700 bushels. When threshing he used 45 gals, of kerosene 
per day. 

Mr. Hardy also used his tractor for a considerable amount of 
general road work, but gave no figures on the cost of such work. 

In Kansas, Mr. M. W. Oliphant who farms i 400 acres of 
land, ploughed it all at the rate of 46 acres a day with a steam 
ploughing outfit. It required 3500 pounds of fuel a day, worth 
$ 3.30 a ton. His engine hauled twenty-one disk ploughs, cutting a 
strip eighteen feet six inches wide to a depth of six inches. The 
cost of this work, including fuel and labour but not counting interest 
or depreciation, amounted to only thirty-five cents an acre. 

The Judith Basin (Montana) five years ago was a cattle breed- 
ing country; now, thanks to engine farming the land is worth 
from $ 25 to $ 75 an acre. Throughout Western Canada we find 
similar conditions and it is largely due to the farm tractor that 
the three western provinces increased their annual production of 
wheat from 23 456 000 to 180000000 bushels in the last decade. 

The gas tractor is superseding the steam tractor because it is 
lighter in weight, easier to handle, requires fewer men and as a 
rule is cheaper to operate. By using two crews the farmer can 
work his engine twenty four hours a day, a practice which is 
not at all unconamon on large grain farms in the West. 
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Rincelmann, Max. The Watering of Mannre. (I, arrosage du ftimier). 
— Journal d' Agriculture pratique, Aiinee, T. I, No. 6, 
pp. 179-182." Paris, 8 Pevrier 1912. 

In the preparation of good farmyard manure frequent waterings 
with liquid manure are necessary. ■ ■ 

This wetting reawakens the fermentation, favours the develop- 
ment of bacteria, and prevents the loss, of - carbonate' of ammonia. 
The liquid manure must be lifted to about three feet above 
the level of the top of the dung heap, and thence distributed on 
it by sprinkling. This can be done in three ways : 

ist method. — By means of chutes consisting of two boards 
joined, at right angles to each other, so as to form a channel hav- 
ing a V-shaped cross-section. Under the lower end of the chutes 
some faggots are laid on the dungheap ; one man is sufficient to 
attend to the work. Every ten minutes or so, he stops the pump, 
and shifts the position of the lower end of the chutes, which are 
supported on light wooden trestles shaped like an X or an H. 

The following arrangement may also be adopted. The liquid 
manure is raised to a point above the centre of the heap and thence 
flows into a single chute, the boards of which are pierced by num- 
erous holes. The end further from the centre is borne by a trestle 
mounted on two small wheels so that it can describe a circle round 
the centre. A screw allows this end to be raised or lowered in order 
to give the liquid manure more or less fall. The whole system, 
pump and chute, may be worked by a motor. 

2nd method. — Between the two heaps F and (fig. 1), on 
a pillar of a convenient height, a chain pump P is placed ; it raises 
the liquid manure and pours it into two pipes u and which 
convey it over the centres of the heaps. The pipes are fitted with 
taps or with conical wooden plugs sheathed with leather and their 
outflow is situated over grooved distributing cones n, n" which can 
be raised or lowered so as to be at least 6 ft. 6 in. above the heap 
when used. A roof ^ shelters, the pump and its reservoir r. 

'^rd^ method. — An interesting installation has recently been 
made by M. Tazard at his farm at Moisan (Seiiie-et-Oise). The 
general arrangement in shown in fig. i. But the cones n and n'. 
are' substituted, by cast . iron , bas^^^ revolving . .round an .ams v borne 
by the frame work of a shed which shelters the whole installation. 
■From'' each .of.' these; basins the liquid manure flows into a perfo'- 
rated chute;: the 'further extremity of which is borne by a small 
truck 'tunning on a -'Circular tail: fi^xed. at a convenient height to the 



1002 


AGRICUtTURAI, MACHINERY AND IMPLEMENTS 


708 


France 


shed timbers. The whole is worked by an electrical 2 % H. P. 
motor. 

The above mentioned installations may be utilized when it is 
required to produce an extra quantity of manure by frequently 
treating straw, sawdust, potato haulms, earth, etc., with concentrated 
liquid manure. 

The use of a hydraulic tourniquet or Barker’s mill in the centre 
of the dung-heap, and connected with the pump by India rubber 
hose is not to be recommended, as it is liable to frequent obstruc- 
tion by the solid matter held in suspension by the liquid fi). 
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1912. 

A new separator is the " Dalia ” of the Alpha Laval type (2) . Its 
novel features are the following: 

I. OU lath. — This is complete for all the rapidly moving 
parte; it is so arranged as to require a minimu m of care while en- 
suring the greatest regularity of lubrification. 


(1) See B. Peb. 1912, No. 387. {Ed.). 

(2) The “ Alpha-Laval " separator was invented in 1878 by the Swedish 

engineer Laval: it waS improved in 1889 by Bechtolsheim. At present the hand- 
worked sizes separate ton 60 to 600 litres (13.2 to 132 gals) per hour. Woto r 
driven sizes separate from 700 to 2000 litres (154 to 440 gals). There is also a 
type worked directly by steam, called the turbine separator which turns out 
300 to 2000 litres (66 to 440 gals) per hour. See Ch. Martin, Laiterie, Bncy- 
clopsdie agncofo, pp. 124-128. Paris 1908. {EdX 
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The clutch of the handle, — The ratchet of the clutch is on 
the worm wheel shaft. The result is that this shaft, its pinion, 
the driving wheel, the crank and its shaft stand still while the 
bowl finishes its rotation at the end of the operation. 

3. The howl. This is the new Alpha bowl with some important 
modifications : 

a) The device for removing the disks not only allows this 
to be done very easily, but it leaves, the' last disk free, without 
any danger of its falling out of place when the whole is placed on 
the table.' 

h) In all known separators the cream on leaving the bowl 
is projected in a direct stream against a metallic surface which 
causes a division of the fat globules. Cream thus obtained offers a 
greater resistance to churning. In the new machine, the cream out- 
let is pierced in the side of the bowl, but its direction is oblique 
to the radius of the latter, and turned backwards, so that the cream 
cannot strike the metal surface except at a tangent. This is the 
most important improvement in the machine. 

The other improvements render the whole separator more solid, 
make it easier to work and give the cream a greater uniformity of 
composition. 
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TettMt Farmery' thd. Chaiiges in , the Ownership of their Holdings, 
in England and Wales* — The Journal of the Board of Agri- 
Vol. XVII,' No, II, pp. 921-9256. Eondon, February 1912. 

The Departmental Committee appointed by the President of 
the . Board, of . Agriculture and Fisheries in March 191,1, to inquire 
into the position of tenant farmers, in England and Wales,., „on , the' 
occasion of any change in the ownership of their holdings,— whether 
by' reason of the ^ .death' of the landlord, .the. sale O'f .'.land 'or "other-, 
wise,— has presented its report. ' , 

Estates on the. Market, The, Committee, state ' that is no 
doubt that an' abnormal,' number of estate's ' are,' broken: 'Up 
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and sold at the present time. In 1911 the value of the agricultural 
land sold exceeded two million pounds. Among the causes to which 
this sale of estates was ascribed by the Committee are : i. The 
feeling of apprehension among landowners as to the probable ten- 
dency of legislation and taxation in regard to land. 

2. The fact that in certain parts of the country land is, at 
present, let at rents below its present economic value. 

3. Many agricultural estates are mortgaged more or less heavily, 
and, at present prices, a sale will often enable the vendor to pay 
off the mortgages and to retain an income in excess of what he has 
been receiving as owner of the land. 

4. Many owners finding they are now in a position to sell to 
advantage, are relieving themselves of the heavy responsibilities 
entailed by the ownership of land. 

Position of tenant Farmers on Occasion of Sale. Great anxiety 
exists among tenant farmers as regards the sale of the estates, and 
this feeling of insecurity is militating against agriculture. 

.The Committee make therefore the following recommendations: 

1. At present the tenant is under an obligation to give notice 
in writing of his intention to claim compensation, within two months 
of his receiving notice to quit, or being refused a renewal of the 
tenancy. The Committee are of opinion that the landlord would 
be sufficiently safeguarded, if the tenant were allowed to give notice 
of his intention to claim, at any time up to a date two months 
before the determination of the tenancy. 

2. That for the determination of the tenancy of an agricultural 
holding, in absence of agreement, two years’ notice should be sub- 
stituted for the one years’ notice. 

3. That, except when notice to quit is given for one of the 
purposes referred to in Section 23 of the Agricultural Holdings Act, 
1908, or where the tenancy is for a period of twelve months or less, 
any agreement for notice to quit for less than twelve months should 
be made void by statute. 

4. That, in cases where a tenant receives notice to quit for 
the purpose of sale, the tenant should be empowered to serve a 
counter notice, claiming that the notice to quit shall not take effect, 
until one year after the original notice would have expired. The 
Committee think that a tenant would thus be given time to nego- 
tiate with his new landlord, or to make arrangements for obtaining 
another farm, and that this would go far towards removing any 
grievance under which the tenant labours at present. 

5. That the Small Holdings Act 1910 should be amended to 
provide for payment of compensation for disturbance, in all cases 
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where land is actually acquired for small holdings in addition to 
those cases where the tenancy is determined by a notice to quit 
given by the council or by a landlord at the request of the council. 

6) That if special legislation be enacted for Wales, effect should 
be given to certain recommendations of the Welsh Tand Commis- 
sion as to compensation for improvements. 

7. State-Aided Purchase. That a scheme of State-aided pur- 
chase should be instituted . providing for the establishment of a 
hand Bank or Institution to lend money to the farmer, to enable 
him to purchase his holding. The institution should lend to the 
farmer four-fifths of the money, to be repaid by annual instalments 
spread over a period of 75 years. 

8. State Purchase. In view of the experience of the Small 
Holdings Act and the strong desire which undoubtedly exists amongst 
farmers that they should remain tenants, the Committee are of opi- 
nion that landed estates should be purchased and managed by the 
State, the farmers in this case being the tenants of the State. 

Ritter. Consultations on the Management of Estates Undertaken 
by the “ Deutsche Landwirtsehafts-Gesellsehaft ” . (Bin Riick- 
blick auf die bisherige Wirtschaftsberatungen der D. P. G.). — 
Mitteilungen ier Deutschen Landwirtsehafts-Gesellsehaft, Stiick 6. 
Berlin, 10. Februar 1912. 

Consultations on the management of estates have formed part 
of the work of the Deutsche Landwirtsehafts-Gesellsehaft since 1900, 
but a special Board for tliis purpose has only been in existence for 
the last six years. 

From 1900 to 1911 there were 146 consultations, and of this 
number 105, or 72 %, were applications from people personally 
managing their property. 

The following table shows the average cost of consultation for 
105 estates where' the full charges were paid. 


(a) I Period, igoo-xgo^. 


Classes according to size, 
acres 

Number 

of 

estates 

Total 

area. 

acres 

Total 

cost. 

£ d. 

Cost 
per acre 

d. 

Up to 250 . 

250 to ,500 . ' . . 

500 to 1000 ' , . . 
I'ooo^ to 1500 . / . 
1500' to 2000 . . V 
2000 to . 2500 • . 

Above, 2500,. . 

'4 

7 

, ■ 2 . . 

3 ' 

525 

1413 

4581 

2039 

5 m 
6807 
13025 

31 62 

30 9 3 

62 19 6 

19 14 9 

5 X 15 3 

57 7 9 

48 13 6 

I 2 3 L 

05% 

3 % 

0 2% 

, 0 z ■ . ", 

' '"'O' r ' 

Totals and averages 


...33565 , 

,,■,302, 6,' '2 

. ,', 0 2 ,, 


704 


Germany 
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(b) II Period, igo 6 -igii. 


Up to 250 

2 

210 

13 H ^ 

I 4 

250 to 500 

17 

6352 

164 0 9 

06% 

500 to 1000 . , * . . 

22 

‘5 613 

305 0 4 

0 5 

1000 to I500' . . . , 

3^3 

15 119 

21S 4 6 

0 3 3/4 

1500 to 2000 . . . . 

9 

15 571 

137 3 3 

02% 

2000 to 2500 . . . . 

7 

15 215 

136 16 0 

0 3 y 4 

Above 2500 . . . . 

10 

47675 

16 9 

0 11/2 

Totals and averages 

. 80 

115758 

1290 15 7 

0 2 3/4 


For the whole 12 years 1900-1911 the average cost per acre 
works out at 2.37d. for a total area of 149 324 acres. 

The Deutsche Dandwirtschafts-Gesellschaft counts 18 000 mem- 
bers, and in comparison the number of consultations may seem 
small. The second period however shows a marked increase in 
acreage over the first. This shows that farmers are beginmng to 
understand the value of a critical study of estate management 
drawn up by technical experts. 

Mr. Ritter suggests that the most effective means of making 
known the work of the consultation board would be the figures in- 
dicating the returns obtained on those estates (without mentioning 
any names), where changes in management were carried out in ac- 
cordance with the consultations that were applied for. To make 
this feasible, however, the Board would have to exercise a certain 
control over the consultation and its results. 

The accounts of a farm with distillery attached showed for 
the year 1906-7 a net loss of is. 2 %«!. per acre. Changes were 
made according to the advice of an expert, with the result tliat for 
the year 1910-11 the net profit per acre was 12s i y^d. The chief 
changes were those relating to draught and other cattle, the division 
of the poorer soil from the richer, with two different rotations, and 
the choice and application of chemical fertilisers. 

ViGiANi D. The Production of Seeds, from the Economical Point 
of View. Paper read at the ordinary meeting of Feb. 4, 1913 
of the Academy of the Georgofili. (Da produzione dei semi consi- 
derata dal lato economico. Comunicazione fatta all’ Accadeinia 
del Georgofili neiradunanza ordinaria del 4 Febbraio 1912).-— 
D’Agnco/ifMm Pisa, 29 Febbraio 1912. 

The Author gives some data on the profit which may be obtained 
by the production of seed wheat and of clover seeds, taking as a basis 
the results afforded by the Capezzine Estate belonging tothe Vegni 
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Agricultural Institute, Prov. of Arezzo where for the last ten years 
and more several hundred quintals of seed wheat is produced 
every year. 

At the Vegni Institute, the system of systematic selection is the 
one adopted, as being, industrially, the most suitable for an agricul- 
tural exploitation. The various operations' have been carried out 
as follows, for a good many years : Before the harvest, selection 
is made of some of the best wheat plants, namely those having all 
the typical characters of the varieties cultivated. All the morpho- 
logical characters, even the apparently least important, are subjected 
to careful examination : tillering, development and structure of the 
straw, length and appearance of the ear, of the paleae and glumes, 
form, structure, color, volume and weight of the caryopses. Due con- 
sideration is also given to resistance to disease and to lodging. 

The grains from the central part of each ear are sown in small 
plots by means of special boards fitted with pegs at equal distances 
from each other. The plants thus obtained are, again, in the fol- 
lowing year, selected according to the same criteria. The seed thus 
obtained is sown in a special plot in which the wheat is further 
selected removing all those plants which do not show clearly all the 
characters of the variety to which they belong, or which reveal 
signs of degeneration or sickliness. 

The seeds from this plot are sown in the school farm (in which 
selection continues), which in its turn provides the seed wheat for all 
the farms of the Gapezziiie estate. 

The mechanical selection is carried out on the physiologically 
selected wheat by means of winnowing and other machines that 
remove the vetches and other seeds and impurities, and grade the 
wheat according to its density, and lastly it is selected by hand, this 
last operation, especially in certain years, having been found extte- 
mely.'Wefulr,.'' ' ■■ . ■ . 

The cost of the mechanical selection of 100 hectolitres (275 bu- 
shels), weighing 7,600 kg. (1444 cwt), at 23 fr. per hecto (6s 7 per 
bushel) worth 2300 (fr. £91.55 4 ^/^d.) was the following : 



Fr. 

£ 

s. 

d. 

a) ■ ■ Wimiowing 

3,33 

( 0 . 

2 

7%) 

b) Freeing from vetches . ■• . . • , 

6.00 

( 0 . 

4 

9 V.) 

c) Grading * . 

5.00 

( 0 . 

3 

ri%) 

d) Hand selection (notnecessary every year, 





nor for all the wheat ^ 

102.00 

(4. 

0: 

11%) 

e) Amortisement of machines 

' 9.60 ' ■ 



1 %) 

' , Total Expense;. . 

1*5-33 


19. 

. 3*/*) 
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Products. 

a) Seed wheat 91 .66 hectolitres (25.2. bushels) 

weighing 7066 kg (134-25 cwt.) at 33 ft. Fr, , £ .t i 

per hectolitre (9s 6<i per bushel) .... 3024.78 (120. o 7 %) 
h) Vetches 3.50 hecto. (9.63 bush.) or 233 kg. 

{4.43 cwt.) at 6 fr, per hecto. (ts 8 y^^d) 

per bushd 21.00 ( o 16 H ) 

c) .Small wheat 2.50 hecto. (6.88 buvsh.) or 

150 kg. (2.85 cwt.) at 14 fr. per hecto. 

{4s g%d per bush.) . 35.00 ( i 7 9V4) 

d) Offal for poultry 1.67 hecto. (4.59 bush.) 

or 105 kg. (i.i cwt.) at 6 fr. per hecto. 

(15 8 per bush.) . . ........ 10.02 ( o 7.11%) 

i?) Impurities 0.67 hecto. (1.84 bush.) . . * — — 

Total value of products . . . 3090,80 (122.13. oV) 
^Expense to be deducted . . . ^?5*33 ( 

Net value of products . . . 2965.47 (117.13. 6 %) 

Value of 100 hectos of wheat before selection 2300.00 ( 21. 5. 4 V^) 

Profit on 100 hecto. (275 bushels) . . 66.47 (26.5 8. i V4) 

This profit of 6.65 fr. per hecto. (is. ud. per bushel) represents 
the cost of the physiological selection, and the industrial profit. 

The profit on the production of clover seed is given by the differ- 
ence between the value of the hay lost in the second mowing and the 
value of the seed, minus the necessary expenses. 

The experiments made by the author on this subject were 
carried out in 1906-1909 and 1911, 


^ ^ Yield ^ .-1906 S909 191S , aiweage: 

■ — Xg. . cwt. Kg. cwt. .Kg, .cwt, . Kg. '■ cwt. 

Seeded hay and husks . 2260 42.94 2500 47.50 2400 45.60 2386 45,33 

isi crop hay 3090 58.71 3000 57.00 3400 64.60 3363 63.90 

2nd. crop (lost in the plots 
in 'Which tlie seed 'is ■. . 

harvested) . ’27x5 51.51 3500, 66.50 2800 53.20 3005 57.10 

Seed , . . ■■ 350 6.65' 400 7.60 360 6,84 370 7.03 


The cost of production (C. f) of one quintal (1.968 cwt.) of clover 
seed is given by the following formula : 

■ c..p, 

in which F represents the. value 'of. the hay lost on the second crop left 
for the production of seed ; S the 'Value of the seeded, hay and husks ; 
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5 the cost of threshing, cleaning and storing the seed, and P the number 
of quintals (1.968 cwt.) of seed yielded by one hectare (2.47 acres). 

And as the average price of clover hay is 9 fr. per quintal (3s 
per cwt.) , of the hay made after seeding 4 fr. per ql. (is 7 per cwt.) , 
and the cost of threshing etc. is 12 fr. per ql. (4s loi per cwt.) of seed, 
we vet ; 

_ 270,45 — 95,44 4-44)40 , 

C. p. = — — 59.30 per ql. or 23s xid per cwt.; 

so that as long as clover seed commands the high prices that it does 
now, namely 120 to 180 fr. per quintal (48s to 72s 7 Y%^ cwt.) 
its production will continue to be highly remunerative. 

Though the above data (which represent only a small part of a 
work not yet wholly completed) are not sufficient to allow of general 
conclusions being drawn, they point clearly to the benefits to be de- 
rived from selection in the seed industry. 

Minkeer, Frederick C. Cost of producing Milk at the College 706 
Farm of the New- Jersey State Agricultural College and Ex- 
periment Station. - — Thirty-first Annual Report of the New- 

Jersey State Agr. Experiment Station, i Vol., pp. XV 4- 424. 

Report of the Animal Husbandman, pp. 51-67. Paterson, N. J., 

1911. 

The increased cost of all feed stuffs as well as labor makes the 
problem of profitable milk production an important one for farmers 
and dairymen. 

Even the value of good cows has increased 20 per cent during 
the last two years, despite the fact that the price of milk has not 
kept pace. Accurate records of the amount of feed consumed by 
the College Farm dairy herd were kept during the past year and 
are given in detail below. Tvo sets of calculations are given, one 
basing the cost of producing milk on the actual cost of growing and 
harvesting the forage, roughage and ensilage, with the grain mixture 
charged at car lot prices ; the other calculation being based on 
market prices of the products. 

The herd, consisting of 31 head of mostly grade cows of the 
four breeds Holstein, Jersey, Guernsey and Ayrshire, consumed dur- 
ing the year the following amounts of feed and roughage: 


United 
States: 
New Jersey 
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Amousit 

Actual Cost 
Growing aac 

Total 


in 

HarveBting 

Cost 


Toas. 

per Ton. 


Green Forage 

142.25 

$2.98 

$383.12 

Mixed Hay 

21.78 

4.82 

104,97 

Oats and Pea Hay . , 

2.32 

4.94 

n.46 

Alfalfa Hay 

12.00 

5-34 

64.08 

Corn Stover 

19.00 

4.00 

76.00 

Ensilage ....... 

172.00 


603.72 

Beet Pulp 

10.5 

23.00 

241.50 

Mixed grain made up as 

follows: 


1 487.43 


Total . . . 

$2 972.28 


Poimds 

Per Ton. 

Total Cost 

Distillers’ Grains . . , 

72 800 

830.00 

$I 092.00 

Wheat Bran . . . . . 

35 700 

27.00 

475-20 

Oil Meal 

18 100 

35-00 , 

316.75 


126600 

$30.00 

$i 883.95 

Dess amount fed to bulls 




and young stock . . 

23475 

30.00 

396.52 


103 125 


$1 487.43 

Average cost per cow per year for feed alone . 

$ 

• • • 95.73 

» » per day for feed alone 

.... 

. . . 0.262 

» » per quart of 

milk . . 

.... 

. . . 0.024 


Placing market valuations on the home grown products and 
considering four tons of forage equivalent to one ton of hay, the 
value of the feed consumed was as follows: 



Amount 

Market 

Value 

Total 


in Tons. 

per Ton, 

Value,. 

Green forage equivalent to hay , 

35.65 

' $12 .00 

1427.32 

Mixed Hay . . . . . . 

21.78 

15.00. ' . 

326.75 

"Oatsaud Pea Hay . . .. 

2.32 

15..OO 


Alfalfa Play. . , , ; . .... . ' 

12.00 

20*00 

, 240.00 

Com Stover 

19.00 

8,00 ' 

152.00 

Ensilage ... . ... . . . . 

172.00 

. 5.00 , 

, :.86o..Oo 

Beet Pulp (car lots) . . ... 

10.5, . 

23.00 , 

,, ,241,50 

Mixed Grain (car lots) . , , , , 

5 ^- 3 ^ ' 

'■ 30,00 , 

""i' 4 'S 7 - 43 ' 


Total of feed consumed . . . $3 769.80 
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Average value of feed consumed per cow per year 121,60 
» » » » » per day 0.333 

® » » quart of milk 0.0304 

Labor and Expenses. 

The following charges ate based on actual cost of labor and do 
not include supervision: 


Eabor (one man for 12 cows) at S1.50 per day . . 1 332,00 

Bedding (one bale shavings for 20 cows per day) • 164.80 

Stabling ($5 per cow per year) . 155.00 

Interest (31 cows at $100 each at 5 %) 155.00 

Depreciation in value of cows at 10 % 310.00 

Bull $200 at 5% = $10; cost of keep $50 .... 60.00 

Total cost of labor, bedding, etc. 31 head . $2 176.80 

$ 

Average cost for labor etc. per cow per year . . . 70.22 

» » » » » » per day . . . 0.192 

» » » » per quart of milk . . 0.0176 


The charge of $5 per year per cow for stabling covers the 
extra cost for the stable construction necessary in producing high 
grade market milk. 

B'urtlier than this no charge is made for the investment in the 
farm itself or the dairy buildings, nor for dairy apparatus, milk 
utensils, incidental expenses, or insurance. 

Based on actual cost of growing and harvesting products con- 
sumed and of labor, the total cost for feed, labor, etc. for the 
year was per COW $165,95; based on market valuation of feed con- 
sumed, $191.82. The yield of 31 cows averaging 8661 lbs. of 
3.96 % milk, the total cost per quart of milk will be in the first 
case $0.0416, in the second case $0.0480. No credit, however, is 
given the cow for the manure voided or the calf produced, neither 
is , the . farmer’s time charged fox. Calculating the manure worth 
$20 per cow, and the grade calves $6.00 each at five days old, the 
cost of producing 4 % milk even with the high yields reported, 
and. not including cost of supervision,. was approximately 4' cts. per 
quart. 

■ There " is a . marked; difference between the income; : from ' The 
various cows ' when comparism is made .by 'grouping the. grades, and 
pure breds of ^ each breed together, and . dassifying the herd on. this 
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basis. The following table identifies the herd by breeds and gives 
the actual amount of milk, butter fat and estimated butter, to- 
gether with the income per cow at the price received for College 
Farm milk at the farm, in cans : 


Comparison of Yields and Income by Breeds. 




Average 

Average 

Average 

Average 


No. ■ 

yield 

test fat 

yield 

yield 

Breed 

of cows 

of milk 

fat 

of of eaoiaated 






butter fat 

butter 



lbs. 

% 

lbs. 

lbs. 

Holsteii .... 

16 

9 724.2 

343 

333.91 

389.56 

Jersey 

7 

7978 

5-17 

.. 411.84 

480.48 

Guernsey, . . . 

4 

5 822 

4-85 

28242 

32949 

Ayrshire . . , , 

4 

8630 

372 

32x43 

^ 75.00 

Average yield of milk 

Average msmber 

Value of milk 


per day (365) 


of days 


at 6 c. .per quart 

lbs. 


in milk 


— - 


26.6 


284 


$ 271*88 


21.9 


293 


223.06 


15-9 


212 


162.78 


23.6 


270 


241.30 



The above is significant, showing that regardless of breeds 
there is, at 6 c. a quart for the milk, a clear profit in dairying 
when first class animals are maintained in the herd. The Holsteins 
rank first in lbs. of milk, while the Jerseys, as shown by the follow- 
ing table, outclass all others from a standpoint of butter pro- 
duction. 


Comparison of Yields and Income on a basis 
4 %• butter fai. 


Breed 

No. of 
cowa 

Average 
yield 
of milk 

'JM 

Equivalent 
to 4 % 
milk 

Jticome per 
cow on 4 % 
fat Iwsls 
at '6 cents 



Ibss. 

% 

lbs. 

pet quart 

i 

Hoteins' .’. . 

, 16 

9724.2 

343 

8 348 

Jerseys *' ■ * '' * ■ * 

* 7 

7978 

'. 5 *X 7 

10 296 

287.87' 

Guernseys . 

4 

5 822 


7061 

■ 19743 ' 

AyrshireS'.'. . . . ..., 

. . 4 , 

8630.3 

372 

8036 

224.68 


The Jerseys show a good margin from a butter fat basis, while 
the Guernseys are unusually low since three of the cows were farrow 
for several months owing to the fact that the bull used was not 
a sure breeder. The Average weight per cow of the^ 31 head was 
i'23i 'lbs.. . : . ■ 
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Profit m Steer Fattening in the Open in 1. W, Canaia* — See 
above No. 681. 


Prizes for Book-keeping hy small Farmers in. East Prussia « 

(BucMiilartiiigspramieii fiir Kleiagrundbesitzer) . — Georgine. 

Koiiigsberg, 2. Matz 1912. 

Tlie Kast Prussian Agricultural Chamber is arranging for the 
distribution of prizes with the object of encouraging book-keeping 
in small farms. 

For these prizes only small land-owners or members of their 
families who personally keep their farm accounts may compete, 
and their books, regularly kept, must cover at least one whole 
agricultural year and consist of the following accounts: 

1. Cash account in which every single item of receipt and 
expenditure in money must be entered. These items must, where 
possible, be divided into two classes, that is: one concerning the 
farm and the other the farmer's private account 

2. Family account, in which everything in kind taken by 
the family from the farm, must be duly entered. 

3. Inventory book, or account showing the value of the 
farm buildings, of the live stock, machines and implements, and the 
remaining dead stock. 

4. Profit and loss account. 

The total amount available for prizes is 400 marks (about £ 20). 
A special commission composed of members of the financial and 
accountants'section of the Chamber of Agriculture will award the 
prizes. , ■ 

It is understood that the economical data concerning the single 
competitors, thus laid before the judges, will be considered strictly 
confidential. , 

No entry for this competition will be allowed after the ist of 
April and the account books are to be handed in between the ist 
and’: rsth. of, July 1912., . 
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Geraianj : 
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INDUSTRIES DEPENDING ON ANIMAT PRODUCTS. 


709 Bertarrdm Prof. Ernest. The Milk Supply at Genoa (i). Como 
mia grande ddade resolveu o questao do fornecimento do kite)- 
Chacaras e Quintaes, Vol. V, No. 2, pp. 4-9. S. Paulo, Brazil, 
15 de Fevereiro de 1912. 

In this paper written especially for the Brazilian review, the 
writer, professor at the University of Parma, Italy, describes the 
Italy economical and simple organisation, entirely due to private initia- 
tive, which supplies Genoa with excellent milk. 

Genoa numbers about 300000 inhabitants; in its environs there 
are neither pastures nor any extent of meadows, and, in consequence 
up to a few years ago milk was very dear and was generally skim- 
med and watered. An enquiry which was made by the municipal 
authorities revealed that of the samples of milk taken in various 
shops no less than 87 % were skimmed. The proof that the public 
had no confidence in its milk supply is given by the fact that the 
average daily consumption of milk per inhabitant barely reached 
100 grammes, about 3 % oz. 

Some vain attempts were made to supply Genoa with milk from 
the Piedmontese Alps, about 200 km. (120 miles) distant; another 
scheme according to which the Municipality itself would have sold 
milk, failed also. 

On the other hand the greatest success attended a cooperative 
association of milk producers, bearing the name of «Unione agra- 
ria)). This association numbers among its members some producers 
of the neighbourhood of Genoa : but the majority reside at Tortona, 
province of Alessandria. 


(1) See July 1911, No. 2209. {Ei.}. 
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The milk is purchased with certain guarantees, it is then refri- 
gerated and sent, with all due care, .to Genoa where it is sold by 
branch houses of the association. 

The producers are paid for this pure. and wholesome milk at 
the rate of 17 to 19 fr. per 100 kilos to ^,2id per gal) 

according to its quality and the distance it has to be conveyed. 

As for hygienic guarantees, the cow sheds are regularly visited 
by veterinary surgeons who exclude the milk of diseased , cows. The, 
tuberculin test has not been adopted, but all animals presenting 
symptoms of disease are removed. All the cow keepers are obliged 
to permit these visits and to keep their cow houses scrupulously 
clean. As soon as the cows are milked, the milk is filtered and 
refrigerated either at the farm itself under the supervision of the 
Union or at the seat of the association at Tortona. The milk cans are 
sealed and traverse the distance from Tortona to Genoa, 80 km., 
(48 miles) in two hours. On arrival at Genoa the milk is again 
filtered, refrigerated and distributed to the retail branches. In these 
shops, which are now fifteen in number, the milk is kept in sealed 
cans (Fliegel, Mazza system) fitted with stirrers and, in summer, 
with a central tube filled with ice. 

The retail price of the milk is 35 centimes per litre (is 3.14^^ 
per gal). 

The following figures show the cost and expenses: 


Cost price of refrigerated milk at Tortona . 

Per 

quintal 

19 fr. 

Per 

gallon 

d>,zjd 

Carriage to Genoa - * • • * • • * 

2 » 

o. 86 » 

Carriage from railway to town . ...... 

I » 

o.43» 

Town duty '(octroi), 

. 4 ..; » ■ ■ 

i.73» 

Handlmg and storing at Genoa. . .... . 

2 » 

o. 86 » 

Sale, and general expenses .... . . ... . . 

4 » 

i.73» 

Eetum of empties . . . . ' ■ . . 

I » 

o.43» 

Total 

33 » 



The milk being sold in Genoa at 35 fr. per quintal, the 
profit is 2 fr. (o.Sqi^per gal.). 

In 1910 the Union sold 10 000 hectolitres of milk (220 000 gals,) 
in 1911 18000 hectol (396 000 gals.). 
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710 Zeeb. KucMer’s Patent Hygienic System for Distributing Milk. 

(Das hygienische Patent-Kuchler-Milchausscliaiik-System) Z>eMf- 

sche Schlacht-uni Viehhof-Zeitung, 12 Jalirg., Nr. 8, pp. 112-113. 

Berlin, 25. Februar 1912. 

Patent milk-carts are now used in Munich for the distribution 
of milk. These have the following advantages : i) they prevent the 
Germany udlk being adulterated, after it is put in the cans ; 2) they prevent 
a partial rising of the cream to the surface, if the milk stands for 
some time; 3) they prevent all contamination when the milk is 
being poured out. 

The cart has four divisions, with two cans containing 400 litres 
(88 galls.) each, and two containing 100 litres (22 galls.) each ; so 
that it holds altogether 1000 litres (220 galls.) The cans can be 
taken out of the cart, though this is not necessary, for filling and 
other ordinary operations. To each can is attached a strong, offi- 
cially graduated, glass, for measuring out the milk. The buyer’s 
milk-jug is placed under this apparatus on a moveable plate, which 
when not in use is pressed against the former by a spring. There- 
fore, before a jug can be placed on it, it must be pressed down- 
wards. This is affected by a lever which is connected with a stirrer 
inside the can. The milk is thus throughly stirred up, before any 
of it can be drawn. The plate with the jug on it is then pressed 
upwards by the spring against a second plate, which is fastened to 
the bottom of the graduated glass, and in the middle of which is 
the opening for letting out the milk. Any desired quantity can 
then be obtained. It passes first from the can into the measuring 
glass, and then through the opening in the bottom of the latter 
into the jug. The whole process is exceedingly hygienic, and there 
can be no contamination from dust or dirty hands. Neither can 
the milk be watered, as after the cans are filled they are sealed 
with lead. The cans, measuring glass, and all other parts can be 
cleaned without difficulty. 

Samples of milk taken at different times from the cans have 
shown on analysis almost the same content in fat, proving that 
the stirrer answers its purpose. Ice in summer, and a small acety- 
lene apparatus in winter equalise the temperature inside the cart. 

The Kuchler Company also constructs refrigerators on the 
sanie principle as the milk carts. They are intended for shops, 
and the average temperature maintained is 8° C. (46.4° F.). 
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Pbtbrsson, Ernst; Sadder, James ; and Fbtdick, Otto. ^ Milk Stand- 
Mis. — Schweizeruche Milchzeituug, 35. Jahrg. Nos. 10, ii and 
12, Scliaffhausen, 2. 6. and 9. Feb. 1912, — The- Farmer and 
Stockbreeder, VoL XXV, No. 1170, p. 368- Eondon, Feb. 26, 

1912. — MolkereFZeitung, 22. Jahrg., Nos.. .5 and 6, pp. 5i“52 
and pp.' 62-64. Berlin, 3 and 10 Feb. 1912. 

The fat content of ' milk is not more important than its other 
constituents and the authorities are mistaken if they , estimate its 
value as a food-stuff solely by the former. If a- minimum limit of Germany. ' 

fat content and of the specific weight be fixed, adulteration is ' . 
encouraged. If the standard be put too high, perfectly normal milk Switzerland 
may be excluded from sale. Therefore no fixed standard should be 
laid down, and (according to Sadler) “all the milk which a cow 
has given at any time must be considered as whole milk''. 

To judge of milk properly all its constituents must be taken 
into consideration ; and an excellent system has been introduced 
in Swedish dairies since 1908. Several dairies (5 to 8) form an asso- 
ciation, and appoint a dairy specialist. The latter tests then milk for 
its fat content (by Eindstrom's system) three or four times every month. 

He also judges of its taste and smell, determining its dirt content by 
the “ Record " method and by Barthel's reductase tests. The milk 
cans are also inspected. The milk is divided into three or four 
classes according to the specialist's report. Thus: 

1) High grade niilk. 

2) Second « » 

.sE'Third"^ ' ' " » . 

4) Bad milk, unfit for use. 

The decision of the expert fixes the tariff of charges. The price 
of the high grade milk is determined according to the price of butter 
for the time being and according to its fat content. This is the 
standard, and from it a reduction is made, varying from o.^d to 
2 .8ii per gallon> for second and third grade milk. Milk of the 
fourth : class, is usually rejected. 

In "Sweden there are , now 58 dairies belonging to such associa- . 

:■ tiqns, and' many carry out this, system independently. The percent- ■ 
age of milk belonging to Classes II and III was at first consider- 
able, :andvag,ood, deal :,,,alsO',bel,pnged to Glass IV. ■ There :is , however, 
among, 'farmers, ">a tendency to improve -the: quality of milk and this , 
tendency is encouraged by the higher price which is paid for a higher ■ 

''■gradenf, milk.',,:. 


12 
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Dean H. H. System of Valuing Milk for Cheese Making. — Farm 
and Dairy, Peterboro, Out., Vol. 30, No. 50, December 14, 
1911, pp. 3-6-9. 

The basis of settlement among patrons of cheese factories, after 
paying for tlie cost of manufacturing, selling and other legitimate 
expenses, must include the following points: i. It must be fair and 
just to all concerned. 2. It should be inexpensive. 3. It must be 
applicable to factory conditions and suit the needs of the people. 
4. It must be supported by a majority of the patrons. 

Three systems of valuing milk are discussed. By the first 
system the returns from cheese sold are divided among patrons by 
the “pooling plan” according to the weight of milk delivered. 
This system is based on the false assumption that all milk is of 
equal value per 100 lbs. for the purpose of making cheese. 

The second system is known as the “ fat system ”. The basis 
or principle of this test is that all normal milk for cheese making 
is valuable in proportion to the fat which it contains. It is argued 
by the advocates of this system that the fat is the most valuable 
part of tlie milk; that the yield of cheese is in fair accord with 
the fat content of the milk ; that the testing of milk for fat can be 
applied to factory conditions. Against this system a number of 
objections are urged, the chief being that the cost of testing the 
milk is too great and that the fat is not an exact measure of the 
relative cheese value of milk. Tests showed that as the percentage 
of fat in the milk decreased from 5 to 3 there was an increase in the 
yield of cheese per pound of fat in the milk, but a decrease in the 
pounds of cheese made per 100 lbs. of milk. 

The third system is known as the fat-casein plan. The argu- 
ments Stated in favour of this plan were as follows : 

1. The fat and casein of milk are the two chief and most 
valuable constituents which enter into the making of cheese. 

2. The yield of cheese is fairly in accord with the fat-casein 
content of the milk. During the season of 1910, at the O. A. C., 
the extreme variation of the yield of cheese per pound of fat and 
casein was 1.607 lbs. of cheese in the month of J une to 1.452 in 
October, a difference of but 0.155 lbs. 

3. This is the fairest and most just plan yet devised because 
it comes nearest to a measure of the cheese yielding capacity of 
normal milk. 

Against this plan it is argued that the double testing is expensive 
and not practical under factory conditions. * 
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As an alternative the author suggests the determination of the 
percentage of fat in milk by means of the Babcock test and then 
adding 2 for casein. 

That the fat plus 2 ''-is near enough for all practical purposes 
is indicated by the results of tests for. casein at 10 cheese' factories 
in Ontario during the season 1911, May 15th to, September 15th, 
where the average percentage of casein in milk of between 400 and 
500 patrons, was 2.22. The average percentage of fat in the milk 
as delivered by these patrons was 3.44. 

The excess of casein above two per cent, is counterbalanced by 
the fat and casein lost in the whey, so that when the factor 2 is 
added to the percentage of fat, we have for all practical purposes, 
the available percentage of fat and casein in milk for cheese making. 

Summarizing and concluding, the author observes: 

I. Milk and cheese at factories ought to be tested, because 
of the natural and artificial variations which milk is subject to. 

3, Both fat and casein ought to be determined and both are 
of equal value pound for pound for the manufacture of cheese, at 
least, casein is worth as much or .more per pound tha^n is milk fat, 
because it is the nitrogen, and moisture carrying compound, which 
makes it of special importance in milk for cheese making. 

3. legislation compelling the testing of milk at cheese fact- 
ories and paying for he same on a fat-casein basis, and the appoint- 
ment of public inspectors for the purpose of accurate testing may 
be necessary in the near future to prevent fraud on the public 
and to obtain cold justice ’’ for patrons of cheeseries throughout 
Ontario. ■ ■ 


INDUSTRIES DEPENDING ON PDANT PRODUCTS. 


PoECHEX, F. (Director of the Vine-growing station of Lausanne, 

, , Switzerland The Wines of 1911 in the Canton of Vani, 
Switzerland (Les vins de 1911 dans le Canton de Vaud, Suisse). 
^—■Proch'Verbaux dc la Sociiti Vaud'oise des Sciences 
' No. ' 4, 1912. Seance 6 m / j Fev. 1912, -.Lausanne. 

4«.'Annte, No. 5, .pp. 49-51 ; No.. 6, pp./ 60-62. Lau- 
sanne,, 3 „et 10 Fevrier 1912. ' 

' The peivsistent drought of the summer of 19 ii hindered the 
.tisual exchange "of matter -between ., the. vine-leaves.and the :grapes,. 


718 


Switzerlani 
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SO that as vintage time approached the grapes were poor in sugar, 
while their total acidity was still high. 

On September 5, 1911, on analysing the grapes from the 
Champ de I’Air, (Vine-growing Station) the writer found 10.25 % 
of sugar and 15.4 °/oo of total acidity. On September 12 the figures 
had scarcely changed ; sugar 10.85%, acidity 15.4 o/oo- Some light 
rains (10 to 15 mm. [0.4 to 0.6 in.]) between the 15th and i6th 
September were sufficient to alter sensibly these figures. On Sep- 
tember 19 analysis showed that the sugar had risen to 16.27%, 
whilst the acidity had fallen to 8.9 “/oo- A sudden transformation 
had thus taken place in the grapes : the absorption of moisture 
though slight had increased the sugar and diminished the acidity. 

The persistent drought of 1911 caused a further anomaly: the 
general diminution of the acids. Already in the must a low de- 
gree of acidity was found, and this is the general character of the 
1911 wines. 

Composition of the igii Vaudois musts and wines. — In order 
to have precise data on this object, the Vine-growing station of 
Tausanne analysed, during the vintage, 142 typical samples of musts. 
The readings with Oechsle's densimeter ranged from 60 to 92 degrees, 
but 81 % of the musts gave between 70 and 90 The determin- 
ations of sugar by chemical analysis have confirmed very exactly 
the densimeter readings. 

The wines resulting from the fermentation of these musts have 
theoretically an alcoholic content comprised between 8 and 12.4%. 
67 % of these wines contain 10 % of alcohol and upwards. 

The total acidity of the 142 musts that were analysed varies 
between 4.3 and 8.8 %o- 64% are below 7 0/00, whilst in normal 
years the acidity ranges from 6 to 12 o/qq, that is, an average of 
8 ®/oo. Since fermentation generally causes the acidity to diminish 
by I to i. 5 °/oo it was easy to foresee at vintage time tliat the 
new wines would have an extraordinarily low degree of acidity. 

To ascertain this experimentally, the station analysed, in Jan- 
uary 1912^ 36 samples of clear wines produced in districts where 
the acidity of the musts was lowest (shores of Teman), and found 
that only one of the 36 samples eontainOd less than xo % of al- 
cohol, and only one more than fiv/oo of total acidity. The lowest 
amount of acidity found was 3.5 0/00. It is true that in 1900 and 
1906 in the Vaudois Vineyards some wines were found here and 
there containing less than 40/00 of acidity, but this was quite ex- 
ceptional, as the average acidity varied between 6 and 7 °/oq- In 
1911 on the contrary it ranged from 4 to 5 0/00 in the great ma- 
jority of the samples that were analysed;^^^^^^^^^^^^^^^^^^^ v ^ ^ ^ 
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To form an exact idea of the composition of the Vatidois wines, 
it is necessary to await the results of the analytical statistics which 
are drawn up at the time of the first racking (i). It can however 
already be stated that the Vaudois 1911 wines are precocious. 

hVom the first they formed a' very agreeable beverage, as they 
were not at all acid. They must be racked soon and bottled, when 
still young. According to all probability they will also ripen quickly 
in casks or bottles. 

Treatment of the Vaudois igii icines. -— The exceptional com- 
position of the wines, together with the abnormal mean temperature 
of December and January, render necessary a special watchfulness, 
and in some cases perhaps a special treatment. Everything that 
tends still further to dimmish the low acidity of the wines must 
be carefully avoided, as for instance, their prolonged contact with 
the lees ; and therefore it is recommended to rack them much earlier 
than usual. 

On the other hand the mild temperature of the past winter expo- 
ses wines to two other dangers: i. The disengagement of carbonic 
dioxide gas, which would cause the finer particles of the lees — 
ordinarily containing the germs of wine-diseases — to reappear in 
suspension in the wine. 2. A second very slow fermentation of 
the undecomposed sugar, which would cause a certain motion in 
the wine ; should this second fermentation appear the wine must 
be immediately racked. 

As theipli Vaudois wines generally fermented rapidly and com- 
pletely, they are in consequence not liable to dangerous second 
fermentations. On the other hand, unless the temperature were to 
fall considerably there is reason to fear, especially in not very deep 
cellars, the rising of the lees, such as takes place in spring in wines 
that have not been racked- To prevent this, it is sufficient to rack, 
at the proper time, the new wines. If the rising of the lees should 
already have commenced, the wine must be immediately racked, 
after fumigating thoroughly, with sulphur dioxide, the vessel into 
which it is poured. One week after racking, potassium bisulphite 
in crystals, at the rate of 5 in 100000, should be added by placing 
it in a small linen bag and suspending and agitating it in the wine. 
As soon as the wine is again perfectly clear it is to be racked a second 
'time.;. The same treatment will be found successful with' ■ those 


(i) The analytical statistics of Swiss wines appears eveiy year in the 
Travaux de Chimie atifnentaire ei d^Hygiine published by the Swiss Federal 
S'anitary Service. ■ 
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wines whicli, either racked or unracked, show a tendency to turn 
brown on contact with the air; the so called ucasse-D. 

Summarizing, the author advises to begin the spring racking 
in February, separating tire wine from the lees, and to watch care- 
fully those wines that have not yet been racked. 

Mottbeex, F. and Toupeain, F. Arsenate of Lead in Viticulture, (i) 
(Iv’Arseniate de Plomb en Viticulture). — Annales des Falsifi- 
cations, V. Ann 4 e, No. 30, pp. 9-16. Paris, Janvier 1912. 

The use of arsenical insecticides, and especially of preparations 
of arsenate of lead,, has considerably increased of late. This has 
led to the question being raised as to whether such products are 
a danger to health. The Academy of Medicine has declared that 
they are, and has expressed the hope that the use of these insecti- 
cides may be either entirely forbidden, or at least placed under 
strict regulations. 

The Service for the Repression of Fraud has therefore decided 
to attack this complex problem, by searching for arsenic and lead 
in products derived from vines that have undergone the arsenic 
treatment, namely, grapes, wines, grape pomace and lees. 

The results are given in the following table ; 


Samples. 

Ataenic, 

mgm. 

mgm. , 

Vines treated: 



Whole dried grapes (17 samples); pet 100 gm. 

of dry product. 

Dried pomace (31 samples) per 100 gm. of dry 

0.050 to 0,300 

0.00 to 200.0 

product ................ 

0.012 to 1,250 

' 0.00 to 20.00 

Wines (10 samplcvS) ; per 1000 cc. of must 

0.012 to 0.620 . 

nil 

Dees (10 samples) ; per i ooo cc, of must . . * 

0.040 to 0.400 

nil 

Vims not treated: 



Dried pomace (2 samples) ; per 100 gm. of dry 



product . . . . ... . , . 

0.038 to 0.060 

' nil' 

Wines (2 samples); per 1 000 cc. of must . . 

0.500 

nil 

Dees (2 samples) ; per 1 000 cc. of must . . . 

0.500 

nil 


Conclusions: 

I. As regards arsenic. 

Grapes, grape pomace, wines, second wines and lees obtained 
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from vines treated witli arsenate of lead contain no more arsenic 
than wliat is found in. the products of non-treated vines. 

2. As regards lead. 

Wines and second wines contain no lead. 

In certain cases the lees contain a considerable proportion of 
lead. There is therefore some danger in drinking wines or second 
wines before the lees are precipitated. 

Grapes sometimes retain on their surface a certain quantity of 
lead, which makes their consumption dangerous. 

Pavari, Audo. The Action of Organic Acids on the Development 
of the Bacillus which Causes turned’" Wines. (Ital. Gi- 
ntio”; Br. '' Tourtie '*). (Azione degli acidi oiganici sullo svi- 
luppo del bacillo producente il Giraio dei vini). — Giornak 
Vinicolo Italiano; Anno 88, No. 6, pp, 104-108. Casale Monfer- 
rato, II Febbraio 1912. 

By previous experiments, the writer has shown that this affec- 
tion of wines is due to a bacillus, and that the two most effective 
agents for combating the disease are heat and sulphur dioxide, 
alcohol being of little use, when albuminoids and sugars are present 
in perceptible quantities. The writer' having already shown that 
8 3.cid potassium tratrate arrests the development of the bacillus, 
and that tannin has very little effect, undertook the present expe- 
riments for the purpose of studying the antiseptic action of the 
other acids in wine. - 

Series A. — Development of - the bacillus in cultures containing 
■one of the acids which are found in wine or added during its ma- 
nufacture. 
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The development increased gradually with concentrations of 
^•5 to 3.5 %o, and decreased till 5 %o. when it ceased. 


Succinic Acid. 


Acid %o 
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Development usually weak; bacilli more numerous in the solu- 
tions of 0.5 to 1.5 %o. In more concentrated solutions (3.5-4 %o) 
the bacilli which developed died in the course of a short time, 
peshaps on account of the acidity which they produced and which 
increased the acidity of the solution, which already nearly reached 
the limit of concentration which they conld resist. 


Cilric Acid. 
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The development was almost as great as in the case of the 
malic acid solutions ; little with concentrations of 3 and 3-5 %o. 

Series B. Development of the bacillus in cultures containing 
4 %o of acid potassium tartrate to which was added gradually 
increasing amounts of the preceding acids. 
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Matic Acid. 
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Developiiaeiit moderate in general; more iirthe solutions of 
3**4 % 0 ' 

The following conclusions may be drawn: 

1. It is malic acid that allows the strongest development, 
namely at 5 %0? while succinic acid checks it, when it occurs in 
the proportion of 3.5 %o, and citric acid in the proportion of 4‘%o. 
With malic acid the development of the bacillus traces an ascend- 
ing curve,' up, to the concentration 3,5 %o, when the bacillus be- 
haves as ' with tartaric acid. This seems to show that also malic 
acid may be a source of vital energy for the bacillus, 

2. When acid potassium tartrate is present to the amount 
of 4 %o, the concentration limits rise to 7 %o for malic and citric 
acid and 4-5 %o for succinic. This means that the bacillus can 
resist a total acidity, which, expressed in tartaric acid, may exceed 
lO-II %o» Thus it is clear that even a high total acidity does not 
mean an e-ffective ■prevention of “ turning ”, 

3. Succinic acid checks the development of the bacillus more 
than the other two, but its full effect can only be obtained with 
a concentration of 4 %o, which is praticaUy impossible. 

4. The addition of malic and citric acid, within the limits 
allowedby the law, neither prevents nor arrests the disease. 

5. The best course is to freely use sulphur dioxide, and to 
keep the wine constantly clear by the most careful hygienic rules. 


Foth. The Alcohols of Maize and Potato. (Alcool de Mais et de 

Pomme de terre). — Bulletin de V Association des Chimistes de 

sucrerie et de disiillerie: 29® Amr&, T. XXIX, No. 7, pp. 47i‘472. 

Paris, Janvier, 1912. 

A comparison has been made between the working of 90 kg, 
(198 lb.) of maize and 10 kg. (22 lb.) of barley in producing 36 li- 
tres (7.92 gals.) of alcohol with that of 100 kg. (220 lb.) of potatoes 
at 18 % and 1,80 kg., (3.96 lb.) of barley in giving 12 litres 
{2.64 gals.) of alcohol. 

In a factory where 600 litres (132.00 gals.) of pure alcohol are 
made, the steam required for a hectolitre of pure alcohol is as 
follows: 

Potatoes., 1 150 kg. {21.85 cwt.) for heating, 2 850 kg. (54.15 cwt.) for the 
machines. 

Maize 1950 kg. (37.05 cwt.) for heating, 2850 kg. {54.15 cwt.) for the 
machines. 
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Tims for potatoes 4000 kg. (76.0a cwt.) of steam «« 120 kg. (2.28 cwt.) of 
coal =» 3,75 fr. (25 ii,yd). 

For maize 4800 kg. (91.20 cwt.) of steam == 144 kg. (2.74 cwt.), of 
coal sr- ,4,50 fr. (3.S 6.8cl). 

Tlie cost is as follows : 


fr. £ s d 


Maize 

90 

kg. 

(198.001b,) 

at' 

22; 

-50 

fr. (175 10, 

3 d ) per ql. 
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16 

0.9 
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lb.) 
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0. 
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4^*94 

£r 

. 18 

10. 


without wages and amortivSement. 
For potatoes we have : 


100 kg, (22 lb.) at 18 % . . 

Barky 1,8 kg, (3*96 lb.) 

5'75 4 

0.36 

6.8 

3*4 

Deduct, draff ....... 

6.II 4 

0.75 

10.2 

7.1 


5-36 4 

3 * 1 ' 

.Thus for 100 litres (22.00^ gals,) of alcohol---^- ■ =« 

44.67 £x, 15 

54 

, -Add mal . . , 

' 3-75 , 

11 7 

Total 

4S.42 £1. 18 

5*1 


without wages and amortisement. 


Tt is dear that if the, potatoes cost 5,90 fr., (4s Sad) .tliis. 
creases,, the' cost of alcohol by„|| ==.1,25 fr-'(ii.9i) and conseqmntly 

the price per hectolitre is raised to ^49,67 fr. {£1. 19s ^dj. 

Thus ICO kg., (220 lb.) of potatoes at 5,81 fr. (4s 7.3^)" +' x,8 kg 
(3.96 lb.) of barley ,at 20 ,fr. ' (rss/ xo.,5i) ’ may , be,' replaced:, by 
90"' kg. ^(198 lb.) , of maize at;,22.5o fr. '(xys 9.3(1) + 
of barley at '20 fr. (15s ,io.5(i). ' , ■ 
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717 Ammann, lyOtus. Studies on Pulps from Distilleries and Sugar- 
Factories. (Coniparaison des resultats obtemis par la macera- 
tion et par la diffusion dans les distilleries agricoles des better- 
aves. — Comptes Rendtis de I’Acadcmie das Sc-ionces, T. 154, 
No. 5, pp. 294-295. Paris, 29 Janvier 1912. — Influence com- 
paree de I’eau et de la vinasse sur la composition des pulpes 
de sucrerie et de distillerie. — Comptes Rendus de I' Acadhnie 
des Sciences, T. 154, N. 6, pp. 366-369. Paris, 5 Fevrier 1912. 

The Author has followed the processes of distillation of beets 
in a number of distilleries during two consecutive seasons, with a 
view to ascertaining whether the small concerns in which home- 
France grown crops are treated by maceration, give as good results as 
distilleries of a more industrial type. 

By determining the sugar contents of the slices before going 
into the diffuser or macerator and of the pulp remaining after- 
wards, he found that the two processes gave equally perfect results. 

, Thus owners of small concerns may use the maceration process 
without fear of leaving any sugar in the pulps fed to their live stock. 
The maceration battery, then, is the one for small concerns without 
specially trained staff, while the diffusion battery, being quicker 
and more compact, is preferable for factories dealing with over 
50 to 60 tons of beets per day. 

Beet-pulps are produced by both distilleries and sugar-factories, 
and it is further of importance to determine the influence on them 
of the liquid used to extract the sugar. 

In the case of sugar factories, the beets are completely exhausted, 
and the pulp is only a by product; while in many distilleries the 
pulp is considered as the principal product. In the fi.rst case fresh 
water is used for the extraction, while in the second the liquid 
used is the hot residue from distillation. The differences in the 
resulting pulps are shown by the analyses made by the Author. 
Distillery pulps are richer in alcoholic extract, phosphoric acid, and 
soluble matter, and are more readily assimilated by animals; they 
are consequently of higher feeding-value. 
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The Starch Industry in Holland. (Dfes industries des produits chi- 
miques et de la ficule), — - Moniteur Scientipqm, 56® Annee, 
842® I/ivraison. — Le Mercure Scientifique, pp. 11-12. Paris, 
Fevrier 1912. ^ 

The starch of various crops, indigenous and otherwise, such as 
pO^to; wheat, rice; JBjilse,; 4^ great importance 

for several industries in Holland. 



STARCH , « extraction, IO29 

This industry began more than two hundred years ago as fac- 
tories of starch .products- In i8iS there were 31 of these factories 
in Holland, 15 of them being in North Holland (Zaan neighbour- 
hood). 

Rice and wheat, formerly the staples of this ■ industry, have 
largely given place to maize, which is cheaper. The consumption, 
of rice starch in Holland is insignificant, and what is manufactured 
is chiefly for export. 

The preparation of maize-starch has increased considerably in 
the last ten years ; there are three factories, whose output is largely 
consumed in the country, but some of it is exported, chiefly to 
Great Britain* The starch is prepared as powder and in lumps ; 
the powder is used chiefly in the textile industry. 

Wheat-staich, of which the manufacture is declining, is sent 
partly to Great Britain. 

After the starcli has been extracted from wheat- flour, gluten is 
obtained from the residue : this is used specially for making bread 
for persons suffering from diabetes. Maize-gluten is pressed and 
sold as cattle-food. 

At present there are 13 of these starch-factories in Holland, 
employing 400 workmen ; 8 of them are in the Zaan neighbourhood. 

The following figures, from the Dutch Statistics of Importation, 
Exportation and Transit, show the imports and exports of cereal 
starch . since 1847 : . . 


.Period 

ImportB 

Exports 

, Balance 

(metric tons) 

(metric tons) 

■ Im, ports 

Exports 

1847-56 . . 

4 ' ' 




1857-66 . . 

28.' ■ 

6 

, '22 


1:867-76 ' * . 


442 


148 

1877-86 *■„. 

* 2 257 

2 35 ^ 

■— ■ 

93 

.1887-0;.. 

., 7990:' 

■ ■ 6' 0-27 

■■T 03 

' « 

1897-106 ; 

".v ," ''15 794 

II 510 

4284 


1909 *■ . . . 

* 13658 

12 196 

X462 

: — 


The starch industry extended notably when the preparation of 
potato-starch , began. The.; first factory was set up in 1840, a| Mun- 
tendam, ' and it was soon followed by others ; the increasing, demand 
for this article caused a rapid increase in the number of,, factories 
and in their output; In a short . time-' the peat soils in the- provinces' 
of, Groningen and Drenthe, and later those in Over-ijsel, which are 
.,vet.y useful for "potato-growing "after the remova.l of the peat, be,catiie.' 
real'inditstrial centres. 
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The actual production of the starch is only a part, but the 
most important part, of the potato-starch industry : the other pro- 
ducts are dextrin and glucose. 

In Holland there are 30 factories, of various sizes, which pre- 
pare notliing but dry potato-starch ; two others prepare wet starch, 
an intermediate product used for making dry starch and glucose. 
Six other Dutch factories use part of the starch, before drying, for 
the preparation of dextrin, which is obtained by heating with po- 
tassium nitrate. Six others treat the wet starch with acids to pre- 
pare glucose (also called potato-sirup). 

Of these factories, 32 are in the province of Groningen ; six of 
these are cooperative, while the rest purchase the potatoes required. 

There are also some factories in which dextrin and glucose are 
prepared from dried potato-starch, or other starches (maize, sago, 
tapioca, etc.). The whole starch industry employs about 2000 workmen. 
In good years the total consumption of potatoes by the factories 
which shred on the premises is 12 million hectolitres (33 million 
bushels), weighing about 61 kg. per hi. (49 lbs. per bu.) ; at the 
normal price, this represents a value of about 20 million francs 
(about £800000). The area occupied by potatoes for starch was 
28 322 hectares (neatly 70 000 acres) in 1909. By intensifying the 
culture, the crop is made to keep pace with the growing demands 
of the industry. 

The greater part of the dried potato-starch and dextrin is expor- 
ted to countries having a large textile industry, especially to those 
with low import duties. The glucose is almost all consumed in 
Holland. ■ 

The imports and exports of potato-starch were about equal 
from 1847 to 1856, while in 1906 the exporte exceeded the imports 
by over 63 000 tons, and in 1909 by 64000 tons. The total pro- 
duction has nearly doubled in the last ten years. About 15% of 
the amount produced is consumed at home; the exports go to Great 
Britain, Belgium, Italy, Spain, France, Hamburg (within the free 
port area) and Denmark. 

.With dextrin, also, the production is greater than the home 
demand, so that a good deal goes abroad ; the chief purchasers are 
Great Britain (I, ancashire), Belgium, Canada, Spain, Norway and 
Japan. 

The Dutch statistics give only “potato-starch’' and “articles 
prepared from potato-starch this last is used to include a number 
of products such as sago flour and maize flour, besides dextrin ; 
consequently , no pteciSe %nres are available for dextrin exportation, 
but it is valued at 5000 tons a year. 
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Owing to technical and chemical progress, the glucose industry, 
which began in a small way some thirty years ago,, has grown 'ra- 
pidly and is now an important industry providing for a large num- 
ber of people. There ate now ii factories, including' the 6 above 
mentioned, which turn out glucose; it is prepared either as a solid 
..(known as grape-sugar) or ,as a liquid (sirup), the latter being, the 
more i,mportant. 

The sirup > and grape-sugar are use in confectionery and for 
sweets grape-sugar ’ is also used in breweries,, partially replacing 
malt. Glucose is used besides in the textile industry , and in rice- 
husking. 

Dutch glucose is generally superior to all others, but it is almost 
all used at home as the import duties in the surrounding countries 
are too high to allow of exportation ; a small quantity goes to Great 
Britain. 


G,R^moT, P. .Split Green Pe^s, Coloured Artificially. (Pois' verts 
casses colores artiliciellement). — Annales des Falsifications ; 
V® Annee, No. 39, pp. 18-19. Paris, Janvier 1912. 

1 

The author first remarks that Mr. Pagniello has detected tlie 
use of chlorophyll and dextrine as a colouring for dried peas, little 
as one might expect it, and then turns to consider a similar fraud 
carried out by means of a colouring derived from coal. 

Split peas, when not tampered with, show all tints, from the 
pure green of chlorophyll to yellow, while peas artificially coloured 
are uniformly dark green. If carefully looked at, most of them 
show layers of colouring matter on their surfaces. This matter can, 
be easily detached, and it is found between the tegument and coty- 
ledon in cases where the former still remains. The fraud is too 
simple to escape attentive observation. 

prom Mr. Grelot's investigations it results that the colouring is 
probably a sulphur conjugate, belonging to the group of quinones- 
oximes, analogous to naphtol green. 

In addition to the colouring matter the peas also contain some 
gelatine, probably to retain the former on the surface, and also to 
cause a shiny appearance. 

The decree of 4 July 1910 allows, by way of exception, tire 
use of certain substances derived from coal for colouring bonbons, 
pastilles etc. But this is because only a very small amount is 
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necessary, and also because such products are not normal foods of 
daily consumption. 

The colouring of dried vegetables continues to be strictly pro- 
hibited, and each case detected ought to be adequately punished. 


Bonn, A. Repression of Food Adulteration in France: vSynopsis 
of the Principal Foods and of the Taws and Regulations concern- 
ing them. — Annalesdes falsifications, V* Armeh, N®. 39, pp. 20-25. 
Paris, Janvier 1912. 


Nature 
of Foods 


Adulterations or transgressions 
to be sought for 


Ministerial Circulars 
or special laws, besides 
tlic law of August I. X905, 


i Margarine . . * 

Coconut oil ....... 

Other fats 

Antiseptics 

July 23, 1907, I 

Decree of Aug. I Colouring (aniline colours are 
29 ,X 907 . forbidden) ....... 

. \ Water. ' . -v .■ . .■ . . . . . 


Daw of April i6, ' 1897 
(art. i) 

do. 

do. 

Ministerial Circular Dec. 
15, 1908.' 

M. C. May 24, 19x0 
M.C.July20, 191,1. 


Beers 

Decree of July 28, 
" "XgoS;^' 



Substitutes for barley malt 

(exceeding 20%). .... Decree of July ' 28, ■ 1.9,08 

(a,rt,' 1 ) 

Substitutes for hops . * . . do. 

Sulphur dioxide (exceetiing 
I in 10 000, with ' toleratioii' 
of 10 % , ,:.,''MvC. Ap,rili4, 1911, 

Antiseptics . X)eeree 0! July 28, 1908 

(art. 40). 

lyaw of Marcli 3ct; 

(art. 49 to 56), 

Daw of Dec, . 26, ' 1908 
(art, 19), 

Colouring (none pennitted, with 
the exception of caramel, 

' and "the extracts '' obtained 


Saccharine 


from roasted" cereals, starchy 
substances, inverted sugar 
or glucovse). .... . . . 

Original density (small beer) 

Toxic metals . . . , . . . 


Decree of July 28, ' 1908 
(art. 4) . ' ■ ■ ' " , 

"Decree, of' July,, iS, 1908 
.,(att^ a)."'.; 
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Natee 
of Foods 


Ciders aai Perries j 

Decree of July, 2S, 
1908. 


I 


Flours 


€lie©ses ( 

} 

/ 


Fresenrei and 
, dried fruits^ 
Fruit ©leases 

..Decree of Dec. 19, 
1910, . 


Muilteratioas or trausgrfes^ous 
to be sought for 


Ministetial Circulars 
or special laws, besides 
the law of August i, 1905. 


Alcohol, city extract, mitietal 
matter (small cider and 

vsmall perry) Decree of July 28, 1908 

(art. 2). 


Saccharine 


Sulphur diox,ide, exceeding 2 
per 10000, with toleration 

of 10 % _ M. C. of April 14, 1911. 

( Daw of March 30, 1902 

) (art. 49-54) • 

' j Daw of Dec. 26, 1908 
( (art. 19). 

Tartaric or citric acid, exceed- 

ing 5 per 10000 . . . , . Decree of July 28, 1908. 

Colouring (by substances other 
than cochineal, caramel, and 
chicoiy infusion) .... 

Antiseptics * . M. C. of Dec. 15, 1908. 


.BJxcessive moisture . . . ■ . ' 

Mineral matters M. C. of May 7, 1907, 

Flour, other than that speci- 
fied M. C. of May i, 1907. 

State of preservation, com- 
mercial and baking quality. 

Bleaching, by nitrous com- 
pounds not declared . . . 


Nature and c|uantity of fat. . 

Mineral matters in the rind. 
Ba SO4 etc. , 

Antiseptics 

Antiseptics 

Colouring matters ..... 

Freserved fruits, fruit cheeses, 
fmit simps, declared pure 
sugar *' 

Sweet substances other, than, 
saccharose 

Preserved green ' f raits : . 

Copper (exceeding x per ro 000) 

Dried fruit: 

Sulphur dioxide ’(exceeding t. 
per 10 000) . . . . . . . 

Nuts, moistened, and sold hj' 
weight 


Decree of Dec. 19, 1910 
(art. 15). 

Order of Dec. 19, 1910 
(art. 1-3). 


Decree of Dec, 19,, 1910 
■(art. 9). 

Order of Dec. ' i'9, '191:0 
(art. 4). 


Decree of Dec. 19, 19 10 
■■.(art , 15). ,, 


M. C. of July 19, 1910. 


13 
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Nature 
of Foods 


Adulterations or transgresrious 
to be sought for 


Ministerial Circulars 
or special laws, besides 
the law of August i. 1905. 


Fate mi oils 

Decree of March 1 1, 
1908 ; Decree of 
July 20, 1910. 


vSiibstaHcCvS other thtiii those 
j naiuecL 
Fats : 

I Water (the presence of eiiuil- 
I vsified water renders the goodvS 
I subject to the regulations 

I for margarine) 

' Oils: 

1 Colouring (use of aniline co* 
I louring matter is forbid- 
I den) . . 


^ Labels, Inands, marks (such 
as an olive tree or olive 
i branch on bottles contain- 
\ ing oil other than olive oil) , 


M. C. of October 1.4, 1910. 


M. C. of May 24, 1910. 


/ Watering, 
i Skimming. 

J Watering and skimming . . 

j Antiseptics , M. C. of Dec. 15, 1908, 

I Bicarbonate of soda or other 

\ alkalis . . , . M'.. C. of Jan. 24, 1910. 


Margarines 

Law of i?Mpril 16, 
1897; Law of 
July 23, 1907 ; 
Decree of Sept. 5, 
1907. 


Butter .-(at most 10 ■%) . . Law of April 16,, 1897 

'(art. , 2). 

Antiseptics , • • • M, C. of Dee. 15, 1908. 

Colouring (forbidden) .... Law of April 16, 1897 

(art. 2).' 


I Nature of hour used . . . , 
Bread . vSulphate of copper or other 

( foreign mineral matter . . 


Sugars 

Decree of Dec. '19, 
V X910. 


/ Colouring . 

Vanillin sugar called vanilla *’ 

I sugar 

Refined sugars : 

At leUvSt 99 % of saccharose . 
White crystallized sugars ': 

] 'From.,-9,S to 99.5 %■ of saccha- 
rose 


Decree of Dec. iq. 1910 
{art. 3). 

Order of Dee. 19, 1910. 
(art. 2). , ■ 


Decree of Dec. 19, (art.'i).. 


do. 


( Inferior sugars, brown shgars 
from 35 to 98 % of aaccha- 
tose 'A,.,, do. 

Inverted sugars : 

Nommverled'\'\-^sugar. : 
mum .. 20"% • , ■ do. 
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Nature Adulterations or transgressions 

of Food? to be sought for 

/ Water, iiiaxitimm . . . 25 % 

j Mineral matter . , . 0.5. % 
Acidity as H/2 SO4 . . 0,35 % 
Poisonous substanccvS* 

Molasses : 

Mineral matter, maxiimim 12% 

Poisoiions stibwStances ... 
Glucose in lumps : 
j Water .... niaxini. 25 % 

Sugars I Dextrin 15% 

Decree of Dec. 19, \ Mineral matter . . .1.50 % 

Acidity as H2SO4 ^ • 0,5 % 

Arsenic . . . ■ 

Crystal glucose, crystal sirup : 
Water .... maxim. 25 % 

Dextrin 45 % 

Mineral matter . . 1% 

Acidity as H2SO4 . 0,20 % 

Arsenic 

M'altose : 

! Other sugars 


Teas 


Foreign substances 


I 


W'lnas , 

Daw of Atig. 14, 
1889; Daw oD 
July 11, 1891 : 
Daw of Jul}?' 24, 

' 189^ ; Daw of A- 
Aptilb, 1897; Daw * 
of Jan. 28, X903 ; 
Daw ' of Aug. 6, 
1905 : Daw ■ of . 
■ Juiie 29, 1907 ; 
Daw of July 15, 

, \ 1907 ; Decree of | 
Sept.' 3, 'i'907. 


Watering . . . . . . 

Addition of alcohol .... 
Colouring , . . . . * . » * 

Mineral acids . . . *. ■. . . 

Sodium cliloride (beyond i per 

1000) . . 

Plaster of Paris (beyond 2 per 
1 000 of potassium sulphate). 


Addition of sugar 

Sacdiarine ' . 

Sulphurous acid (beyond 0.45 
pet xooo) . . . ' . . • ^ " 


Mniatetial Circulars 
or special laws, besides 
the law of August i. 1905. 


Decree" of Dec. 19, 1910 
(art. 2). 


Decree of Dec. 19, 1910 

(art. 4). 


Decree of Dec. 19, 1910. 
(art. 4). 


Congress for the Reptes- 
,sion of Fraud (Geneva 
igoS and Paris 1909). 

M. C. of April 2, 1910 

Daw, of July ii, 1891 
(art. 2), 

' do. 

do. 


Daw , of July 11, 1891 
(art. 3) and M. C, of 
Jan. 10, 1908. 

M. C. of Feb. 18, 1910. 
Daw of M,arch ' 30, , 1902 
' (art. 49 to 56). 

Daw, of., 'Dec. 26, 1908 
.(art. 19). 
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Wines ^ 

I^aw of Aug. 14, | 

, 1889 ; I^aw of I 
Tilly II, 1891; 1 
Law of July 24, 
1894;. of A- y 
prii 6, 1897; \ 

of Jan. 28, 1903; 
Raw of Aug. 6, 
Jtme 29, 1907; 

, Raw of July 15, 
1907; Decree of 
Sept. 3, 1907. 


Adulterations or transgressions 
to be sought for 

with toleration of 10 % : 
o.r gr. free and 0,35 gt. coiii- 

bitied per 1000 

Glycerine (forbidden) .... 


Vinegars 

Decree of July 28, 
1908. 


AntiseptiCvS 


MMsterlal Grcwlars 
or spedal !aw», besides 
the law of Augniat t. 1905. 


M. C. of April 14, 1911. 
Sup. Council of liygietie 
March 8, 1911. 

M. C. of Dec. 15, 1908 


Sweetening 

Citric acid (beyond 0,5 periooo) 

Tartaric acid 

Turning sour or otherwise 

spoilmg 

Beacidifying . 

Decolouration 


and April 29, 1909. 
M. C. of May 13, 1908. 
M. C. of May 13, 1908. 
M. C. of Jan. '28, 1:910. 


Removing sulphurous acid by 
chemical agents 

Conformity to designation . . 
Content of acetic acid. . . . 
Pyroligneous acid, mineral 
acids. Distillation residues. . 


M. C. of June 17, 19x0. 
M. C. of Jan. 26, 1910. 
M. C. 'Of Nov. 23, ' 1909 
and March :X5, 1910. 

M. C. of Dec, 28, 1:909. 


Decree of Tuiy 

(art. 4). ■ 
do. 


g8, 1908 

(arts). 


Artificial colouring ..... do. (art. 5). 

Alcohol vinegars : 

At least 55 per 1000 of acetic 

acid ■ M. C. of March 24, 1909. 

Wine Vinegars : 

At most of non trans- 
formed alcohol. M. C. of Sept 18, 19:1 1 « 

Beer Vinegars : 

At most 0.5*^ of. non-traiisfomi- 
ed akoliol ....... do. 

Cider Vinegars : ■ 

At most 0.5*^ of non-transforai- 
ed alcohol ■ . do. 







GENERiVL INFORMATION 


LEGISLATIVE AND ADMINISTRATIVE MEASURES 
FOR THE PROTECTION OF PLANTS. 


Experiment and Demonstration Fields lor the Control of the Dis- 
eases of the Olive Tree in France. — See above N. 599. 


Publications of the Russian Government relating to the Control of 
Plant Diseases. (Obiavlenia ob Departamenta semledieliia 0 . 
U. S. i. 8. Communicated by the Department of Agriculture of 
the Russian Government). — XurnalBoliemi RasUnii. {'SoxxmaX 
of Plant Diseases), God. V, N. 5-6, ad fin. Peterburg, 1911. 

The Russian Government (Department of Agriculture) is pub'^ 
Hshing pamphlets for circulation with a view to promote and en- 
courage the control of plant diseases; these pamphlets are distil*- 
buted gratis on request. Last year the following were published, 

1. American gooseberry mildew [Sphaerotecamors mm). 

2. Insects injurious to raspberry and currants. 

3. Lepidoptera most harmful to horticultural plants. 

The Agricultural and Horticultural Colleges, Agricultural So- 
cieties, and those of Rural Economy, can obtain copies of the 
above pamphlets gratis, on application either to the Inspector of 
Agriculture, or direct to the Government office (Agric. Section). 
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Russia 
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STATIONS FOR PLANT PATHOLOGY AND AGRI- 
CULTURAL ENTOMOLOGY. 


ygg Maechal, Paul. Summary of the Results of Researches on Conchpis 
and Eudemis during 1911. (The Work of the Temporary Sta- 
tions established in 1911, for the study of the most Efficacious 
Methods for the Destruction of Conchylis and Eudemis) (i). — 
(L'activite des Stations temporaires etablies en 1911 pour I'etude 
des procedes les plus efficaces de destruction de la Conchylis et 
de VEudemis. Rapport sommaire sur les travaux accomplis 
par la mission d’etude de la Conchylis et de VEudemis pendant 
I’annee 1911). — Journal ojiciel de la Ripublique frangaise, 
44® annee, No. 44, pp. 1461-1464. Paris, 14 Feviier 1912. 

This is a preliminary report drawn up by M. Marchal, Direc- 
tor of the Paris Entomological Station, at the request of the French 
Prance Minister of Agriculture, of the work accomplished by the temporary 
stations set up to study the best means of destroying Conchylis 
Qxxd. Eudemis, two of the most serious vine pests in France. 

M. Chatanay, Director of the Station at Chdlons-sur-Marne, 
has turned to good account the large installations of lamp-traps 
which have been established in Champagne for the purpose of 
making experiments in the methods of control. He has proved 
the following points : 

1. With a well-established system of lamps as in the case 
of the electric installation at Verzenay, it is e^mated that the 
greater number of the moths hatched out since the preceding night 
in the area covered by the lamps are caught, and the number of 
eggs laid is thus reduced about 50%. 

2. The males and females are caught in about the propor- 
tions in which they naturally occur, and the females are in diffe- 
rent stages of egg-laying. If the traps are set in fine weather from 
the commencement of the flight of the moths, most of the females 
caught have not yet laid their eggs. 

3. At the commencement of flight, the males are taken in far 
larger numbers than the females, which shows that the former hatch 


(i) - See IS. July ,r9ii, Noi 2269. ^ ^ ■ 
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out earlier. The greater number are canght before fertilizing, 
and thus the capture of the males has about the same importance 
as that of the females. 

4. The use of lamp-traps, as carried out in Champagne, has 
a definite, though limited, value, and is at least as efficacious as 
most insecticide spraying. 

5. In the case of valuable vineyards, like those in Champagne, 
the lamp-trap method is practical and not excessively costly. 

6. The chief disadvantage of this system is that it causes 
the destruction of parasitic Hymenoptera and other natural auxiliaries 
in the destruction of Conchylis and Eudemis. In any case, this 
aspect of the question requires further investigation. 

7. The efficacy of lamp-traps depends upon the observance 
of certain rules of which, for Champagne, the following are the 
most important. 

The traps should make a continuous net-work, over as exten- 
sive an area as possible; they should be placed nearly level with 
the ground in the immediate neighbourhood of the receptacles 
containing the liquid, as the reflection of the light in the liquid 
plays a great part in attracting the moths; the surface of the 
liquid should, therefore, be kept as bright and clean as possible 
and the cone of shadow thrown must be as small as possible. Since 
the action of the traps depends chdefly upon the rays of direct or 
reflected light, the sources of light must be fairly numerous, but 
not too bright; 8 lamps of 5 candle-power per acre would be very 
efficacious. 

8. A succession of calm warm nights gives the maximum 
success in the use of lamp-traps. 

M. Chatenay has also undertaken biological researches ; and 
he states that meteorological conditions have great effect on the 
vitality, and consequently on the multiplication of the moths. The 
almost complete disappearance of the second generation of Conchylis 
observed in iQii in Champagire, must be attributed to the exces- 
sive drought and heat in July. The investigator found the cater- 
pillar in large quantities on black currant and Galium Mollugo. 
This caterpillar lives also on the woody parts, and when young, 
can in certain cases, make its way direct from the egg into the 
grape without appearing on the exterior. 

As regards arsenical insecticides, M. Chatenay has observed 
that they act very slowly upon the caterpillars and sometimes only 
destroy them at tiie last stage of their development. 

He recommends as a very important measure for the destruc- 
tion of Conchylis, the sorting of the grapes at vintage-time, unless 
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the latter is very late, and states that, with few exceptions, wher- 
ever layering of the vines is practised, Comhylis is almost com- 
pletely absent, 

Mr. Feytaud, chief of the Bordeaux Station, has studied the 
action of insecticides and climatic conditions on the eggs of Con- 
chylis and Eudemis. He has found that nicotine does not hinder 
the development of the embryo, but causes the death of the young 
caterpillar before it leaves the egg and at the moment of hatching. 

Cupric mixtures kill the egg during its development. The 
action of sunlight is also efficacious, for, not only are there fewer 
eggs upon the bunches which are exposed to the sun than upon 
those growing in the shade, but the light arrests the development 
of the eggs and kills the young caterpillars ; hence the value of 
stripping the leaves. 

Mr. Feytaud has also proved that nicotine and pyridine (the 
last in a lesser degree) assist, even after having been applied for 
some days, in keeping the moths from the grapes, by hindering 
to a great extent, the deposition and the development of the eggs, 
and by killing by external or internal action a large number of 
caterpillars. Experiments carried out in the fields, showed the ef- 
ficacy of nicotine added to cupric mixtures, to soap or to molasses. 
Pyridine, when used early and in very strong doses (1.5 %), is equally 
good, and less expensive. 

Mr. Feytaud also states that great summer heat and drought 
caused the almost complete disappearance of the second generation 
of Conchylis. He also found again in the neighbourhood of Bordeaux 
the egg parasite {OopMhora semUidis) (i), which M. Marchal had 
discovered near Beaune, and made observations upon other natural 
enemies belonging to the Hemerobiidae (Baee^wing Flies) whose 
larvae killed the Conchylis and Fwiemis caterpillars. 

Mr. Paillot, Chief of the Beaune Station, especially observed 
in Burgundy, a great variability in the chief date of egg-laying 
(8-10 days) in the case of vines near each other, but having dif- 
ferent exposures and growing at various elevations. This circum- 
stance naturally makes it difficult to fix the exact date for treat- 
ment in a given district, and explains, why operations carried out 
at the same time, and with the same care, have given very various 
results. 

He observed the presence of Conchylis upon different species of 
shrubs, especially dogwood ; bushes also serve as a shelter for the 


(i) See J 5 . Nov.-Dee. 1911, No. 3263. 
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moths, SO that vines growing near them are most subject to the 
attacks of tJie insect. 

Mr. Paillot also found that there was sometimes an interval 
of nearly a day between the hatching of the caterpillar and its 
penetration into the grape. The same fact has been established by 
the writer in the case of Comhylis. 

Mr. Paillot also studied the natural enemies of CoMcAyZis espe- 
cially one of the Hemiptera, which destroys the caterpillam. The 
more the vine stocks are covered with earth, the greater is the 
number of the chrysalides which are attacked by fungus parasites. 

Tastly, Mr. Paillot made some experiments with washes having 
arsenate of lead and pyrethrum as bases, and the different methods 
of using them. 

In the course of his biological researches, Mr. Picard, Chief of 
the Montpellier Station, was able, amon^t other things, to prove 
the occurrence of Eudemis on certain wild plants, especially Daphne 
Gnidium, without any infection of the neighbouring vines. With 
regard to natural auxiliaries, he found that Pimpla attacks only 
the second generation of Conchylis, so that spring treatments are 
better than summer ones, as they do not hinder the propagation 
of the Pimpla. He also observed in the district of Aigues-Mortes, 
that the submersion of the vineyards did not suffice to prevent 
the spread of Conchylis, and that watering carried out in July, in 
the low part of Card, favoured the development of the second ge- 
neration which was unimportant elsewhere. This is due to the 
fact that the presence of water is necessary for the laying of the 
eggs. Delay in the vintage, even for two days, may have disa- 
strous effects and allow of an enormous number of Conchylis remain- 
ing in the vineyard, which would otherwise have been destroyed. 

Wine-traps have yielded very satisfactory results in Herault, 
and tixe females captured were in excess of the males, the reverse 
of what occurred in the case of lamp-traps. In the S. of Erance, 
it appear.! that winter treatment and preventive cultural methods 
are chiefly to be advised. 

Mr. Vezin, Chief of the Elois Station, has found amongst other 
things, that captive moths are only able to deposit their eggs, if 
water is sprinkled morning and evening. 

He further made a list of the varieties of the local vines which 
are most resistant to the Conchylis. He considers that lamp-traps 
and liquid traps are very efficacious, while emulsions of petroleum, 
distillate, oil, and carbon disulphide are not 

The Entomological Station of Paris hasbeen chiefly engaged in 
collecting the data of the chiefs of the various temporary stations. 
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in order to be able to draw up a definite report. The information 
is obtained from monthly reports, and chiefly from schedules bearing 
numbers corresponding to an analytic table. The researches made 
directly by the Paris Station resulted in the discovery of Oophtlvmi 
semblidis (already mentioned as an egg parasite of Conchylis ;iik1 
Eudemis) and of Eulophus sp. an internal parasite of the Ihidemis 
caterpillar. Mr. Fron found, in the material sent to him by the 
Station, a new fungus parasite of Conchylis, Spicaria verticiUoUcs. 
S. {Botryiis) Bassiana was also found very useful in the control of 
Conchylis. The Station intends prosecuting its researches in this 
direction. 

Mr. Marchal has made, in the ueighbourhood of Paris, observa- 
tions on the life-history of Eudemis and Conchylis, and studied 
especially the first phases of development of these insects. 

The insecticides which he fotmd the best, are those with nico- 
tine and pyrethrum. The nicotine proved itself especially effica- 
cions in acting directly upon the eggs at the hatcliing out of 
the caterpillars. Pyrethrum, associated with soft soap, seems to 
be the best insecticide for use during the time when the larvae 
are destructive. Researches have further been made at the Paris 
Entomological Station in the preparation of insecticides, some of 
which have given encouraging results, but the matter still needs 
further investigation. 

Eastly, Mr. Marchal has made a tour of inspection, visiting the 
different temporary stations, thus being enabled to make further 
observations on the egg parasites of Conchylis and Eudemis and on 
the general life-history of these insects. 


The Control of the Diseases and Insect and Other Pests of Culti- 
vated Plants at the Imperial Institute of Agricultural Biology 
at Amani, German E. Africa. — ■ .See above, No. 612. 
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DISEAvSEvS NOT DUE TO PARASITES 
AND OF UNKNOWN ORIGIN. 


iBjury to Root Plants by Frost in Russia. — See above No. 652. 


Nasini, R., Cuboni, G., MATTXRoto, O. On a Case of Chronic Poi- 
soning of Fruit Trees by Factory Smoke (Experts’ Report). 
(Sopra un. caso di avvelenamento cronico di piante da frutto 
prodotto da emanazioni gassose di stabilimenti industriali). Pe- 
rizia giudiziaria. — 4 to., pp. 82 + 3 tav. Torino, Vincenzo 
Bona, 1911. 

An interesting contribution to our knowledge of the alterations 
in plants caused by chronic poisoning by sulphur dioxide, has been 
made by some recent researches on the injury suffered by “ dii- 
notti " {Citrus sinensis Risso) growing near a factory in the neigh- 
bourhood of Savona. 

All vegetation on the farms in the vicinity of this factory bore 
very evident signs of wasting away, while its appearance improved 
as the distance from the smoke-producing centre increased. The 
plants that suffered most were the trees, that is, the citrus fruits, 
and the common fruit trees, such as peaches, pears, plums, 
grapes etc. Many " chinotti ” and fruit trees had withered down 
to the insertion of the graft, and only some shoots from the stock 
were still alive. The vines were stunted ; they had but few canes, 
their intemodes were short and but few bore fruit. Among her- 
baceous plants, tomatoes showed most the deleterious effects of the 
smoke; their leaves were curled, pale and partly withered. The 
greater part of the pods of horse beans had turned brown and were 
abortive. The least injury was that done to the spontaneous her- 
baceous plants, among which only a few, and of a limited number 
of spedes, showed a paler foliage. 

On examination, it proved that the above mentioned injuries 
were not due to the deposition of minute carbon particles from the 


725 
Russia 

726 


Italy 



1046 DISEASES NOT DUE TO PARASITES AND OF UNKNOWN ORIGIN. 


smoke, nor to the action of vegetable or insect pests, nor to frost, 
wind or the nature of the soil. 

On the contrary, both botanical and chemical analyses have 
shown that the mischief is due to chronic poisoning by the sul- 
phurous vapours emitted by the neighbouring factory, in which 
200 tons of coal are distilled daily for the production of sulphate 
of ammonia, benzol, tar etc. The gases issuing from the chimney 
contain 0.04 to 0.08 % of sulphur dioxide according to the greater 
or lesser quantity of air allowed to enter the furnaces. 

The injuries observed on the “ chinotto ” plants are the foll- 
owing The leaves, though still retaining their normal exterior 
morphological characters show a lower tone of colour, a yellowness 
of the edge of tire lamina corresponding to the region of the hyda- 
thodes and a diminution in the activity of transpiration. These 
leaves easily drop off, leaving bare twigs which gradually dry up. 
This withering extends rapidly to the thicker branches until it causes 
tlie death of the whole plant, which however tries to react by the 
production of new buds, the first few of which may even develop, 
but the succeeding ones end by drying up and falling off. 

Corresponding to the exterior appearance of the plants, exami- 
nation under the microscope reveals a gradual discoloration of the 
chlorophyll granules, a yellowness of the plasma, and the final dis- 
solution of the granules in the plasmic mass which gradually as- 
sumes a more intense yellow brown colour. 

The considerable depressions in the tissue, accompanied by 
buckling of the cell walls, which are produced by the direct action 
of sulphur dioxide in cases of acute poisoning, were not observed. 

The gradual decoloration of the chlorophyll granules and the 
alteration of the “ chinotto ” leaf plasms have been experilhentally 
produced in the laboratory, as well as the characteristic spots, due 
to the direct action of sulphur dioxide on the leaves of apple, pear 
and service trees. 

Vine leaves do not present these typical spots; they show gen- 
erally a lower tone of colour, and a yellowness which increases 
from the edge towards the centre of the leaf. 

Treating the leaves with methyl green, Congo red or barium 
chloride gave negative results, as was to be expected, this being a 
case of chronic poisoning due to minute quantities of sulphur 
; dioxide. 

the other hand interesting results were afforded by investig- 
ating the effects of the ^poisoning on the metabolic processes, with 
a view to ascertaining the moment in which the plants begin to 
feel the first injurious effects of sulphur dioxide. The cottparison. 
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l:)etweeii tli.e braiiches of sotitid and diseased plants bore on the 
growth of the various annual wood rings. 

Tiie ' principal facts observed on chinotti (branches and 
triiiiks) as well as on oranges, lemons, pears, and peaches are the 

following : ' 

1) The diameters of the branches of healthy plants were 
al ways considerably greater than the corresponding branches of the 
same age of sickly trees. . 

2) The annual woody' rings, of the same age both, in the 
branches and in the trunks,, were thinner in the sickly plants than 
in the healtliy ones. 

3) The effects of frost (1907-1908) were shown by the thinness 
of tile rings of growth, both in the healthy and in the sickly 
plants., 

4) All examination of the rings of growth showed that the 
decline of the plant did not take place suddenly, but that it was 
the result of a slow, progressive , cause. The ■ same examination 
rendered it possible to establish, with a certain approximation, the 
|:)eriod of vegetation in which the plant began to waste away. 

The method followed in these examinations was founded on a 
iiuiiiber af observations and measurements made in the direction of 
scweral radii of the wood, so as to reduce the ■ possible ' causes of 
error to, a minimum. 

The ■ results' obtained are summarized in diagrams representing 
the curve of the prociuction of wood, and the ratio of the various 

annual rings of wood growth. 

These results of botanical analysis are corroborated and com- 
pleted by the chemical analyses winch iiiv«tigated the composition 
of the leaves and branches of healthy and of injured trees, the 
content of sulphates in the soil, and the constituents of the air 
near the factory. 

The determination of the sulphate content of the leaves and 
branches collected at the same time in liie areas of the healthy and 
of the damaged trees gave the following results, per lOO parts of 
leaves and branches. 



Quantity 

wdgh«d 

Batiulii 

stalpfeate 

Sulphuric 

acM.% 

'HeaWiy Raves' , 

for analysis 

. 10,39 

0.2530 

1.02 

Inlwed leaves. 

.. ■ 14-^3. 

0-7953 

,. 2.29,.. 

•Healtliy branclievS . 

- ... 

0.1512 , 


Injured • branelies . . 

11.57"'"" 

0.3514 

1 . 275 ' 


on 100 parts of ash. 
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Ashes Carboa Sulphuric 

per 100 parts rcsldiie acid 

of leaves 

in 100 parts of ash 

Healthy leaves. ... 20.63 0.1887 3.30 

Injured leaves. . . . 27.50 0.1939 7.— 

Calculating from the foregoing data, the amount of sulphuric 
acid contained in 100 gr. of leaves (i.e. in 20.63 of ash from healthy 
leaves and in 27.50 of ash from injured leaves) was found to be : 


Sulphuric acid in healthy leaves 0.68 % 

» » injured leaves 1.925% 


And, by direct determination, after oxidation by meairs of nitric 
acid and calcination in the presence of nitre and of an alkaline 
carbonate : 


Sulphuric acid in the healthy leaves . . . 1.02 % 

» » » injured leaves . . . 2.29 %, 

The two differences. .... 1.02 — 0.68 •«« 0.34 
and. 2.29 — 1.925 *=■ 0.365 

give the amount of sulphuric acid corresponding to the sulphur 
contained in the leaves under the form of volatile organic sulphur 
or of sulphides, or, more probably it is reduced to the form 
of sulphide by the carbon during the process of incineration and 
then given off as sulphuretted hydrogen on treatment with hydro- 
chloric acid. 

This sulphur, when treated with nitric acid and then with 
nitre in the presence of an alkali, was oxidised and transformed 
completely into sulphate. 

From the above it is clear that the injured plants have a 
higher content of sulphates than the healthy plants. 

The quantities of sulphates present in the soil on which the 
injured plants grew, and in. that occupied by llie healthy ones were 
found to be as follows : 

Sulphuric acid, fine soil, healthy plants. . 0.168% 

* » » injured plants . . 0.143 % 

The numerous experimental data regarding the concurrence 
of injury by sulphurous vapours with an increase in the amount of 
sulphates contained in the leaves and branches leave no doubt as to 
the interpretation to be given to the above ^ ^ 
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In this case the greater amount of sulphates found in the soil 
occupied by the healthy plants precludes any objection based on 
the possible influence of the soil. 

The results were the following ; 

In the most damaged area in the im m ediate vicinity of the 
factory, the concentration of sulphur dioxide was found to be about 
1 : 27 000. In other tests : i : 70 000, i: 90 000, i : 400 000 according 
to the distance from the factory, the velocity and direction of the 
wind. 

At the borders of the uninjured zone the concentration was 
found to be 1: 600000. Traces were found in a soil on which 
vegetation showed no signs of having sufiered. As it has been 
demonstrated by experiment (Wislicenus) that sulphurous vapours 
begin to be deleterious at a dilution of i : 200 000, it is evident 
that the concentration found near the factory was well within these 
limits. ; 

As a protection against this mischief, the dilution of the va- 
pours within the factory chimneys is recommended. This maybe 
obtained either by raising their height, or by the installation of ap- 
paratus for the artificial dilution of the gases on their issuing into 
the atmosphere. 

Sabacknikoff V. The Action of Sulphurous Acid on Pollen. (Action 727 

de TAcide Sulfureux sur le Pollen). -— Comptss rmdus hebio- 

madaires des sSances de la SociMS de Biologic. — Tome hlOSlI, 

No. 5, pp. 191-193. Paris, 9 fevrier 191a. 

It is well known that the smoke from certain factories haft an 
njurious effect upon fertilization and upon the formation of fruit. 

Studying specially the action of sulphurous acid on pollen, the 
writer has shown that in an atmosphere saturated with sulphurous 
acid the pollen of the following plants was killed after 3 to 5 mi- 
nutes; lidleborHS viridis, H. orienfalis, Hepatica triloba { 4 nemone 
Hcpatica), Galanthus nivalis, Primula offUinalis, Vinca rumor, W- 
major, Comallaria majalis, Narcissus poeticus, Caltha palustris, Cy- 
(isus Laburnum, Viola tricolor. Orchis maculata, Billbergia, Ermthis, 

Crocus, , ; ■ . 

Very small amounts of this add do not often kill the pollen, 
but the pollen-tube grows abnormally, usually remaining short and 
taking an irregular form. . 

This has been proved by the writer in the cases of: 

Anemone Hepatica, BilMtergia, Helleborus orierdalis. Vinca minor, 

Viola tricolor, Primula officmaiis, LiUum cfmdiAum, Petunia, Pimm, 


14 
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The concentration of the sulphurous acid varied from l per looo 
to I per 300000, and the duration of its action upon the pollen, 
from 3 to 48 hours. 

It was ascertained that the germinating property of the pollen 
remained unimpaired after an exposure of i to 48 hours to sulphurous 
acid with a concentration of i per 48 000. The germinating property 
of such pollen is, however, nearly always destroyed, if the latter is 
exposed for three hours to the action of acid with a concentration 
below I per 13 000. 

It may be assumed that sulphurous acid at l per 13 000 in 
ordinary air acting for 24 hours is the fatal limit for the pollen of 
the plants experimented with. 

Pollen which has been exposed to toxic action, and not killed, 
is capable of germinating in an abnormal manner. 

728 Reitmair O. Biological Studies of Leaf-Curl in Potatoes. (Biolo- 
gische Studien fiber die Blattrollkrankheit der Kartoffel. Mit- 
teilungen des Komitees zum Studium der^Blattrollkrankheit der 
Kartoffel, Nr. 4). — Zeitschrift fur das LandwirtschafUiche Ver- 
suchswesen in Oesierreich, XV Jahrgang,Heft i, S. 1-106. Wien, 
Januar 1912. 

The results of the researches in 1909-1910 of the Committee 
appointed in Austria for the investigation of leaf-curl in potatoes, 
Austria follows: 

1. The first attack of leaf-curl brings about hereditary mo- 
difications, which cause, in the descendents of these tubers, a high 
percentage of badly developed plants. 

2. The offspring of infected plants in addition to retarded 
development, usually also show external symptoms of the disease. 

3. The degeneration is hastened when the vegetative condi- 
tions are unfavourable. 

4. Amongst the varieties cultivated. Magnum Bonum is most 
liable to the attack of this disease. 

5. The size of the tubers is no guide as to their healthiness 
or suitability as seed. 

6. The equal part played by the eyes of the tubers and the 
shoot-buds above ground, iff the spread of the disease, seems to 
exclude the presence of any oi^anism which transmits the disease 
by means of the tubers. 

7. From the experiments which have so far been made, it 
seems probable that in addMon to the primary stage of the disease, 
there are two different secondary stages, one of whi<h. is in herited 
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witixout the intervention of a fungus, and the otiier due to a second 
infection by a fungus. 

8. It has been impossible to cause symptoms of leaf -curl in 
the offspring of healty plants either by means of weakening the 
seed potatoes in every possible way, or exposing them to unfa- 
vourable developmental conditions. 


BACTERIAL AND FUNGOID DISEASES 


BACTERIAL DISEASES. 


Schuster, Jueius. Potato Rot Caused by Bacteria. (Zur Kennt- 

niss der Bakterienfaule der Kaxtoffel). *— Arbeiten am der it. 

Biologischen Austalt filr Land-u. Forsiwirtschaft, VIII. Band, 4. 

Heft, S. 452-492, Taf. I, Abb. I- 13. Berlin, 1912. 

In the investigation of the causes of potato rot (“Kartoffel- 
faule Nassfaule ") the following pathogenic factors must be 
con^dered: ,■ ^ ^ ■ ■v:— ;; ■ , 

a) obligate parasites which by thear own action alone can 

produce the disease (such as ; 

b) facultative parasites which can cause the disease but only 
with the concurrence of certain exterior agents (as Bacterium fim- 
rescem, at 35“ C.); 

c) saprophytes, which cause rot only in dead tissues (as Bao, 

amylobacter) ; . 

d) habitual parasites (constitutional) transmissible, and diffe- 
rentiated from the harmless saprophytes (as Bact. xanthocUormn). 

The symptoms caused by these bacteria are multiform: 

«) Some catise only the rotting of the tubers (Knollenfaule)> 
m, fox esism'plt Bate- solaniperda ; ■ 

b) others produce besides a soft rot of the stalks (Weich- 
faule d^ Stengels), but without decoloration (4. g. Bact solani- 
rnprum ) ; 
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c) Others again besides the rotting of the tubers, and of the 
stalks, cause also necrosis of the tissues (Schwarzbeiuigkeit) without 
decoloration {e. g. Bact. xanthochlorum, Bact. phytophtorum). 

Bact. xanthochlorum n. sp. is probably derived from the harm- 
less saprophyte Bact. fluorescens, from which it has differentiated 
itself in the course of evolution under the prolonged action of high 
temperatures. 

Owing to the transmissibility of the pathogenic characters 
which it has acquired, Bact. xanthochlorum represents a « fixed » spe- 
cies, which by infection, through wounds, causes : the wet rot of 
potato tubers (Nassfaule der Kartoffelknollen), the blackening of 
the lower part of the stem (Schwarzbeinigkeit) of Vida Faba, the soft 
rot of the stem (Weichfaule des Stengels) of Lupinus nanus, without 
decoloration ; and by infection through the stomata produces the 
blackening of the leaf veins (Schwarznervigkeit) and the black spots 
(Schwarzfleckigkeit der Blatter) on the leaves of Vicia Faba. 

Bact. xanthochlorum produces a series of enzymes which act in 
conjimction or one after the other : a) trypsinic protease which pepto- 
nizes proteins and gives as a final results amines and ammonia; 

6) a hemicellulase which decomposes the median lamellae, 
formed of hemicellulose, of the parenchyma cells of the tuber; 

c) an amylase which transforms starch grains into amylo- 
dextrin; 

d) a tyroanase which causes the blackening of the rotting 
stems of Vicia Faba, 

The pathogenic effect of the bacterium is due to the action of 
a toxin which kills the protoplasm, and to the enzymic action of 
the specific hemicellulase of Bact. xanthochlorum. 

The rot in potato tubers appears only after wounds ; infection 
through the lenticels has never been observed. 

Bact. phytopMorum Appel always causes blackening of the stems, 
in consequence of infected tubers having been used as seedj or of 
the stem having been wounded, with or without the assistance of 
animals as agents of transmission. 

Bact. atrosepticum van Hall, should not be considered as the 
primary cause of the blackening of potato vines, as it produces 
only a dry rot of the tubers. 

The degree of resistance of the host to the attacks of the bac- 
teria is proportional to the rapidity with which wounds heal. The 
most resistant varieties are those in which, within 34 hours a 
continuous layer of corky substances forms beneath the wound 

As for means of cohMii the following are recommended: 
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1. Avoiding too iiigh a temperature in the store houses, all 
danger of infection ceasing below 8® C. (46. 40 F.). 

2. Keeping the store houses well ventilated and dry. 

3. Removing all diseased or damaged tubers. 

4. Avoiding too abundant manuring with guano, nitrate of 
soda, common salt and lime, which favour the development of 
bacteria, and using instead phosphates, superphosphates and sulphate 
of ammonia. 

5. Uprooting all diseased plants. 

6. Carefully selecting resistant varieties. 


FUNGOID DISEASES. 


Gussow, H. T. Rust in Grain. Department of Agriculture. Report 780 
of Experimental Farms for year ending March 31st, igii. Ot- 
tawa; Canada, pp. 257-258. 

Cultivated grasses, varieties of grain and practically all wild 
grasses are subject to rust disease. Several types of rust may be 
distinguished. The commonest type “ Black Rust „ {Pmcinia gra- Canada 
minis) occurs on leaves of wheat, rye, oats, and less frequently, 
barley. Other varieties are “Brown Rust,, {Puccinia Rubigo-vera) 
and “ Crown Rust 

It has been proved that rust fungi leave, during some period 
of their life, the plants on which they originally grew; also that 
the propagation of the rust fungi is not altogether dependent 
upon this change of host. This state of affairs renders preventive 
incaBures exceedingly difficult. 

The prevention of rust diseases would be comparatively easy, 
if the fungi had to depend for their livelihood entirely upon the 
secondary hosts. The destruction of these plants would mean an 
easy solution of the rust problem, but, as it is, this extermination 
is only one factor in the prevention of rusts. This means of pre- 
vention should not, however, be neglected- Seed treatment is of 
no use whatever as regards rust prevention. It is useful, in the 
first place, to plough the stubbles of rusted grain immediately after 
harvest. Grasses, such as the common couch-grass, which serves 
as a primary host for black rust, should be vigorously exterminated. 

Further, it is of importance to sow the winter grains as late as 
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possible, while spring grains should be sown as early as possible 
According to experience, this practice has resulted in minimizing 
the severity of rust epidemics. The mechanical or physical con- 
dition of the soil does not seem to influence an outbreak of rust ; 
observations have shown that the disease may appear in the same 
degree on all kinds of soils. On the other hand, it has been re- 
peatedly proven that the chemical condition of the soil plays an 
important r61e. The use of nitrogenous manures of any kind should 
be avoided; their use appears to favour the development of rust 
fungi, while on the other hand, phosphates have shown a very fa- 
vourable rust-preventing influence, While these observations are 
worthy noting, the most important factor to reduce the enormous 
losses due to rust diseases is undoubtedly the use of seed grain 
obtained from crops free from rust. Some varieties of grain are 
more subject to rust attacks than others, and in some years title 
virulence of rust varies greatly in different localities. Farmers 
should endeavor to ascertain when buying seed grain whether it 
was obtained from crops free from rust. There are indications that 
lead one to believe that rust resistance is a fixed character and 
that crops grown from rust-proof parent stock are far less liable to 
be attacked. 

781 Fron, M. G. Contributions to the Study o! Straw Blight of Ce- 
reals (i). (Contributions h I’Etude de la Maladie du Pied noir 
des Cereales, ou Maladie du Pietin). — Annales de la Science 
Agronomique frangaise et itrangire, 29® ann&, No. i, pp, 3-29, 
PI. I-III. Paris-Nancy, Janvier 1912. 

The disease of straw-blight has been attributed to the action 
of two special fungi Ophiobolus graminis, and Leptosphderia herpo- 
Franca trichioides. 

From the examination of numerous specimens of infected stubble 
from various ditocts of France, the writer ascertained that this 
Leptosphaeria, ■which, was abundant, was the cause of the malady. 
He therefore directed his ■ attention chiefly to the study of L. her- 
potrichioides, with the intentioh of making a biological study of 
the species. 

The disease makes its appearance in May and the beginning of 
June and, after this, spreads rapidly. Its presence is shown by 


(i) See 13. I>ec. igro, p. 56oi 
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a felt-like fonnation on the surface of the stalks due to the my- 
celium. 

The affected portions of the stalk assume a grey colour and 
wither. The plant continues growing but in a feeble manner and, 
when the ears are formed, it is easily lodged. 

The mycelium penetrates into the interior of the cells, locali- 
zing itself especially in the vicinity of the vascular bundles. In Sep- 
tember, and sometimes earlier, the fructifications of the fungus 
make their appearance on the stubble. The perithecia, which are 
black in colour, usually occur between the surface of the stalk and 
the leaf-sheath of the last, or penultimate, node. When mature, the 
perithecia penetrate the stem which is already withered, and the 
ends of the beaks, which are more or less elongated according to 
the conditions of development, appear outside. Until the perithecia 
are completely mature, asci and paraphyses are to be found within 
them, but when these bodies are ripe in November and December, 
they contain only a mass of spores. Trom January and Febraary 
onwards, especially if the winter be cold and dry, the perithecia 
remain entirely empty. The mycelium, however, continues deve- 
loping in the tissues of the host, and in the following year, at about 
the same date as before, gives rise to a still larger crop of perithecia 
than that of the previous year. The writer assumes that a type of 
fructification must exist however, suitable for the propagation of the 
fungus at the beginning of the smnmer. He thinks the conidia at- 
tributed to a new Cercosporella (which he names provisionally C. Jiez- 
potricMoides), collected in May 1909 on Japhet wheat, are the summer 
fructifications of L. herpotrichioides. 

With regard to the conditions which are favourable to infection 
by this fungus, the writer’s experiments show that, when the young 
plants first come up and are only a few centimeters in height, in- 
fection easily takes place by means of the spores which escape from 
the perithecia. 

The negative result of experiments made upon older wheat 
plants makes it probable, though not certain, that the latter are 
only subject to infection during their early stages of development, 
and in any case, it appears that infection at a later period is rarer 
and dependent upon special conditions. 

The incubation period of the disease is very long and includes 
all the time which elapses until the disease , is signalised by the 
external signs of lodging and a black discoloration appearing at the 
base of the stalk. Mr. Fron has also demonstrated that this 
fungus can only develop in the presence of alkaline, or at least, 
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neutral substances. In a slightly acid medium its growth is 
arrested. 

The spores retain their vitality for a long time, as long as 
they are enclosed by the perithecia, on escaping from the latter, 
they germinate rapidly under suitable conditions, but otherwise they 
very soon die. 

From the resistance shown by the spores to solutions of iron 
and copper sulphates, the writer shows that the former compounds 
are much less active than the latter: it requires a 0.5 “/oo solution 
of iron sulphate to hinder the germination of tlie spores. 

The spores lose their vitality also if exposed to light, especially 
sunlight, and in dry air. 

In the case of ground which is much subject to this disease, 
the writer recommends delaying sowing, even to the end of the 
winter (end of January or February), and also using for this reason 
certain varieties of wheat. 

Another precaution is thin sowing, so as to reduce humidity 
and to allow of light and air reaching the base of the stalks, thus 
hindering the growth of the mycelium. In sowing in drills, it is 
advisable to have the rows at unequal intervals, every two being 
close together. 

The writer does not go into the question of the best varieties 
for cultivation, but he draws attention to the fact that it has re- 
peatedlly been observed that early varieties are the most prone to 
to the disease in question. 


788 Gain, Edmond Infection of Forage Grass® by Ergot. (Sur la con- 
tagiosite de la maladie de I'ergot chez les graminfees fouttra- 
— Comptes rendus hebdomadaires iss stances 4 e la Socidti 
de Biokrgie, Toms EXXII, No. 5, pp. 189-191. Paris, 9 F^- 
vrier 1912. 

The writer undertook to determine, by experimenfeil means, 
whether the infection of forage grasses with the spores of Claviceps 
France purpwed iS brought about by insect agency only, as seemed likely 
from the previous work of E. Mercier. 

After having collected from the inflorescences of Holms mollis, 
a certain quantity of "honey-dew,, containing conidia (Sphacelia) 
of the fungus, he infected thirty speamsns of Lolium perenne, Ar rhe- 
ndlkprum elatius, Phleum pratense and Holcus lanatus. Some Of the 
“ honey-dew „ was- used in its natural condition, and some after 
having be^n diluted with water. 
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In less than a month after infection, the disease made its 
appearance on all the above mentioned plants, soonest on Fhleum; 
the sclerotia of the fungus appeared on the places where the co- 
nidia had been sown. 

The neighbouring plants, which had not been inoculated, were, 
as a rule, perfectly healthy; in any case, the diffusion area of 
the fungus was limited to 30 cm. (11.8 inches). 

This shows that mechanical transport or contact is sufficient 
for the spread of the disease. 

The action of the wind and the accidental agency of insect 
visitors . (without specific commensalism) is all that is required to 
bring about the occurrence of the malady. 

It has not been proved that the conidia retain their power of 
infecting grasses after they have passed through the digestive system 
of insects. 

VON IsTVANFFi, Gv. and Pamnkas, Gy. Infection Experiments with 
Vine Mildew. (Tnfektionsversuche mit Peronospora). — Central- 
blatt fur Bakteriologie, Parasitenkunde und Infektionskrankheit- 
en, II Abt, 32. Bd., No. 20-25, S. 551-564. Jena, 6. Te- 
bruar 1912. 

The writers have carried out numerous infection-experiments 
with vine mildew. 

On the leaves of large shoots removed from the plant, infec- 
tion takes place readily and surely, while the cells remain turgid 
and the leaves are in an atmosphere containing 90 % of the rela- 
tive moisture of the air and at a temperature of 20 to 22° C. On 
the fourth day after inoculation a few conidiophores appear on the 
under surface of the leaf; on the upper surface no sign of infection 
•shows after ten days. 

Experiments in the open, under natural conditions, were made 
in all kinds of weather — damp, rainy, dry, and very hot. The 
characteristic leaf-spots appeared in a large percentage of the infec- 
ted places. Infection also took place on the upper surfaces of the 
leaves, though less readily and less often than on the lower. 

The minimmn incubation period was 5 % to 7 days, and the 
maximum 14 to 16 days ; but the mycelium may retain the faculty 
of developing for 3 to 4 or eYen 7 weeks. 

Grapes removed from the plant, like leaves of cut shoots, showed 
traces of infection after four days. Grapes on the vine, under na- 
tural conditions, showed the disease in 12 to 14 days. ’ 


783 
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Infection on the receptacle of the grape showed in 12 to 13 
days, at the base of the pedicel in 14 to 15 days, and on the main 
stalk. I cm. i rom the base of the pedicels, in 17 to 18 days. 

The end of the incubation period is determined by the appear- 
ance on the leaf of a greyish-green spot — “ Olfleck ” in German. 

The writers de-scribe changes in the leaves consequent on the 
attack of the fungus, and various points connected with the conidia 
and conidiophores. They further state that there is a distinct rela- 
tionship between the water-content of the host plant and its suscep- 
tibility to infection. 

784 Ravaz, 1 ,. and Verge, G. Vine Mildew and the Necessary Time 
for Infection, (i) (Mildiou; sur le temps necessaire h la conta- 
mination). — Le Progr^s agricole et viiicole, 29® Annee, No. 7, 
pp. 195-196. Montpellier, 18 Revrier 1912. 

Experiments made by the writers show that, under suitable 
Franes conditions, vine leaves become infected if the fresh conidia of Plasmo- 
para viticola remain in the water upon the lower surface of the 
leaves for an hour and a half at most. 

Ravaz, E. and Verge, G. The Influence of Temperature on the 
Germination of the Conidia of Mildew. (Influence de la Tem- 
perature sur la Germination des Conidies du Mildiou). — Le 
jProgr^s Agj'icoie ei FfWcofc, 33® Annee, No. 6, pp. 170-177, 3 fig. 
Montpellier, li Fevrier 1912. 

Since 1876 many experiments have been made with the object 
of studying the germination of the conidia and the zoospores of 
France lyiri'cote, but hitherto without any attention being paid 

to the question of temperature and its effects. 

The result of tlie,se researches shows that the evolution of co* 
nidia into zoospores is extremely rapid at all temperatures in which 
the vine can grow, in rainy as well as foggy weather. The optimum 
temperature for their germination appears to be 250 to 27“ C. 
(770 to 80.6® Fahr.). Above this the number of germinating conidia 
rapidly declines, and reaches zero at 35° C. (95° Fahr.). 

Also the zoospores germinate at low temperatures (from 6.50 C., 
or 43.7° Fahr. upwards) like the conidia. 
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ScBm,mm.-Omi,u,O.GloeosporIumfruct/genuminCentxal'Eiavo]?e 786 
and North America. (Zur Kenntniss des mitteleuropaischen und 
des nordamerikanisciieii Gloeosporium frwtigenum). — Central- 
blatt fUr Bakteriologie, Parasitenkunde und Infektionskrankheitm. 

11 Abt., Bd. 32, No. 13-19, S. 459-467. Jena, 27. Januari9i2. 

From comparative researches made by the writer on Gloeosporium 
fruciigenum from Switzerland and the United States, there are evi- 
dently differences, from a physiological point of view, between the 
European and American forms. 

In America, the fungus lives in the hotter zones and its opti- 
mum temperature for growth is about 5° C. (9° Fahr.) higher than 
that of the European form. 

Further, this Gloeosporium in Europe is a much less active 
agent of putrefaction than in America, where it develops greatly 
on the youngest and immature apples and destroys the crop at an 
early date. The European form has never hitherto been observed 
to be the cause of canker of the branches of apple-tree, and expe- 
riments of artificial infection of living branches have given negative 
results. 

In America, on the contrary, the fungus in known both as the 
cause of decay in apples and of apple-tree canker. 

Ewert, R. On the Biological Significance of the Difference in 787 
Cold- Resistance of Monilia cinerea and M- fractigena. 

(Verschiedene Uberwinterung der Monilien des Kem und Stein- 
obstes und ihre biologische Bedeutung). — Zeitschrift filr 
Pfanzenkrankkeiten, Jahrg., 1912; XXII. Band, Heft 2, S. 65-86. 

Stuttgart, 10. Februar 1912. 

The researches of tiie writer have yielded the following results: 

1. The spores of Monilia cinena cwa. pass the winter on the 
mummified fruits of the cherry, morello and plum, and they retain Gennan; 
their germinating capacity and power of infection unimpaired. The 

same thing occurs if the Monilia by chance develops upon hard 
fruits. 

2. The spores of M. fructigena generally lose Iheir power of 
germination as soon as winter sets in, even if the fungus is growing 
upon a plum-tree. 

3. Under the influence of damp heat, M, cinerea gives rise 
to new spores more easily than M. fructigena’, it is always capable 
of causing infection and is a parasite more adapted to stone-fruits, 
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which flower early, than is M. fructigena, which makes its appear- 
ance later. 

4. The power possessed by the spores of M. cinerea of survi- 
ving the winter, does not only depend on their great resistance 
to cold, for the spores of M. fructigena can also stand very low 
temperatures without their germinative property being affected. 

The different behaviour must be considered as a peculiarity of 
each of these species, which are so nearly allied from the biological 
stand-point. 


Bruschi, Diana. Enzyme Action of certain Fungi parasites of 
Fruits. (Attivitk enzimatiche di alcuni funghi parassiti di frutti). 
— Rendiconti dette sedide della Reale Accademia dei Lined, 
Classe di Scienze fis., matem. e nat., Vol. XXI, i® sem. No. 3, 
pp. 225-230 e No. 4‘ pp. 298-301. Rome, 4-18 Febbraio 1912. 


The writer has studied the toxic action of three fungi, Fusa- 
rium niveum, F. Lycopersici and Monilia cinerea on the cells of 
the fruits which they attack (marrow, tomato, plum) and found that 
it was not proportionate to the acidity of an extract of the fungus, 
and disappeared for the most part on cooking. None of the three 
fungi secrete cellulase (an enzyme which decomposes cellulose); 
Fi wmmn wA M, cinerea secrete a pectina^, which liquefies the 
middle lamella of the cell walls of the fruit, producing a rapid 
maceration. It is doubtful whether F. Lycopersici forms pectinase. 

The three fungi contain proteolytic enzymes, whidi break up 
the proteins of the fungus, as well as those of the fruits. The 
pulp of the fruits in autolysis digests its own albumens, but if tlie 
juice of both is mixed, a great diminution in proteolysis is ob- 
served, or an increase in albumen formation. 

It appears, from indirect methods, that we have here, in all 
probability, a synthetic action produced by the fungus at the 
expense of the nitre^enous compounds of the fruit. 

Whih F, nivmm and F, Lycopersici use np tepidly their own 
carbohydrates, as well as those of their host, M. cinerea uses up 
rttore of its own carbon reserves, in autolysis, than of the sugars 
of the fruit. 
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Bonbarzev, a. C. Disease Resistant Varieties of Peach in the 

Caucasus. (Grobneia Boliesnia Persika. Vstriedaiustciiasia na 

Cernomorskom Poberejie Kavkasa), — Jurnal BoUesni Rastenii, 

(Journal of Plant Diseases), V. God. No. 5-6, pp. 134-135. S. 

Peterbuig, igil. 

This is a short note on the principal diseases which attacked 
peach-trees in the Caucasus in 1911, and is especially interesting 
from the fact that it enumerates Ihe varieties which are resistant 
to different diseases. 

I. Exoascus deformans Fck., has become a veritable scourge; it 
attacks all varieties indiscriminately, but especially Elberta and 
Celestial Empire; the early American varieties, Amsden, etc., show 
a greater power of resistance. 

Cercospora cerasella Sacc. attacks especially the variety Persica 
foliis atropurpureis causing the appearance of the characteristic 
spots on the blade of the leaf. The following varieties are partly 
immune : Korol Posdnikh (lit. king of the lates). Double Montagne 
and Early Alexander. Wonderful and Elberta are wholly immune. 

Puccinia Pruni-spinosae Pers. causes the withering and fall of 
the leaves, and chiefly attacks Celestial Empire and Brusskii which 
it injures most, and Early Alexander, Elberta, etc., which suffer 
less. Korol Posdnikh, Double Montagne and Wonderful can be 
considered as resistant. 

Amongst other more wide-spread and serious diseases, must be 
mentioned those due to tire attacks of Sphaerotheca pannosa lAv., 

Motiilia fructigena Pers. and Cercosporella Persicae Sacc. 

Wehmer, C. The Resistance Of Oak Wood to Dry Rot. (i) (Resistenz 

des Eichenholzes gegen Hausschwamm). — 7 

hotanischen Geselkchaft, Band XXIX, Heft 10, S. 704-708, 

I Abb. im Text. Berlin, 25. Januar igig. 

The resistance of oak wood to Memlws lacrymans, though 
usually assumed, has not so far beem discussed or experimentally Germany 
proved by all those persons who have studied the question. 


(1) See B. April 1911. No. 1301; N«v.-l>en »or*. No. 3249. (Ed.). 
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Mr. Welimer is able to prove by means of practical experiments, 
which have been repeated in the laboratory, that oak wood is 
absolutely immune from the attacks of this fungus. 

He mentions, in this connection, a very instructive case: dry 
rot had badly attacked the wood of two rooms situated on the 
ground floor and which had two floors one above the other. The 
lower one, of conifer wood, had been entirely decomposed for two 
years, while the upper portion, which was of oak, though imme- 
diately in contact with the lower, had remained intact, although 
Merulius lacrymans had spread much beneath it, and had made 
its appearance on the outside between the interstices of the floor. 
After two more years, the fungus began to fructify on the external 
portion of the flooring and to cover with its mycelium the oak 
parquet which it had already displaced, in order to reach the light. 
None of these pieces of parquet were, however, even superficially 
attacked; even three or four years after the appearance of the 
fungus, the flooring remained sound and compact as if the wood com- 
posing it were untouched. 


MEANS OH PREVENTION AND CONTROE. 


Caors, Ch. The Control of Vine Mildew in France. (Sur le traite- 
ment du mildiou). — Le Progrh agricole et viiicole, zg^ ann&e, 
No. 5. pp. 140-141. Montpellier, 4 Fevrier rgSE. ^ ^ 

At Gonfaron (Var), the writer completed in 1911 his obsei- 
ations with regard to the manner in which infection of Plasmopara 
viticola commences in the vine, and the most efficacious method for 
the control of this disease. 

A plot of vines, Carignan, was subject every year to the attacks 
of the parasite, and the writer, finding that the first signs of the 
malady appeared on the lowest leaves, directed the two first sulphur- 
ings onto the under surfaces of the leaves which grew nearest the 
ground. After heaty rainfall “ the mildew made its appearance; 
in all the other plots" the vines were considerably injured, but 
on the treated plot they were little harmed, the fungus having 
limited its attack, in this first invasion, to certain leaves splashed 
with earth, which showed a few localized, patches, 
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Three further sulphur sprayings followed, directed chiefly upon 
the upper surfaces of the leaves, according to the usual practice. 

The crop was abundant, and far superior to those obtained on 
the experimental plot during the seven previous years. 

In conclusion, the experimenter shows that Plasmopam makes 
its appearance, in the first place, on the under surfaces of the lowest 
leaves, probably as a direct result of the winter spores being carried 
on to the leaves by heavy rains. It is therefore necessary to sul- 
phur before the disease makes its appearance, the under surfaces 
of the leaves nearest the soil being specially treated. 

The later infection is due to the couidia of Plasmopam being 
transported to the upper surfaces of the leaves in the manner de- 
scribed by Ravaz and Verge (i) so that sulphuring the upper sur- 
faces is a sufficient prophylactic. 

Vronskii, S. G. Organization of the Control of Oak Mildew in the 7*2 
Forests of Korabel, Russia (2). (Borba s Mutcnistoi Rosoi na 
Dubie V Pitomnikie Korabelnago. liesnicestva v 1911). — 

Liesnoi J urnal {PoKStty Review), XTI G., Vip. 9-10, pp. 1439- 
1452. S. Peterburg, Dekabr. 1911. 

In the forests of Korabel, in the Government of Volhynia, the 
oak mildew made its appearance for the first time in 1909, attack- 
ing Querms pedunculata, Q. rubra and Fagus sylvatica. 

The writer, who is the Forest inspector of the district, took Russia 
energetic measures for checking and controlling the pest. In 1911 
he commenced, according to a scheme proposed by Bondarzev, a 
series of experiments to show which were the most effectual me- 
thods of control. 

The experiments were divided into seven groups; 

1. Dusting with flowers of sulphur. 

2. Spraying with lazurina. 

3. Spraying with lazurina and flowers of sulphur. 

In these first three cases, the treatments were carried out every 
15 to 20 days. 

4. Spraying with liver of sulphur every 10 to 15 days. 

5. Spraying with liver of sulphur and copper sulphate every 
20 to 25 days. 

6. Sprinklir^ with “ polysulphide ” every 15 days. 


(1) See B. Pet). 19W, No. 419. ' {Ei.]. 

{*) See also B. April 1911, 'No. 1898.. ; ' ' ' : 
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7. Sprinkling with “ polysulphide ” and copper sulphate every 
15 to 20 days. 

In order to judge of the effect of the above-mentioned reme- 
dies upon the oak mildew, the following points must be considered: 

1. The thickness of the white felt made by the parasite upon 
the leaves. 

2. The scorching of the outer edge of the leaves. 

3. The falling of the scorched leaves. 

On July i6th 1911, the leaves of the oak.s which had been 
treated with liver of sulphur were not only clearly attacked by 
the fungus, but many of them were scorched; those of the trees 
treated with liver of sulphur and copper sulphate were in the same 
condition. 

The polysulphide prevented whitening of the leaves, but could 
not hinder scorching. 

Much more satisfactory results were obtained by dusting with 
flowers of sulphur, the symptoms of the disease being confined to 
a slight whitening of the leaves with no trace of scorching or dying. 

In agreement with these experiments, the application of flowers 
of sulphur, on a large scale, in the wooded districts of Korabel was 
attended with complete success. 


PiNOY, E. Merulias laerymam iniurlous to Timber. (Sur la con- 
servation des hois). ■~~ C(mft 6 S-rmdus des Siances de I’Acad&mie 
iesSa'eMces, tome 154 » N- 9. PP- bio-611. Paris, 26 Fevrier igi2. 


In the course of some researches on the means of protecting wood 
from the attacks oi Memlitts lacrytmns, the author found that 
pieces of wood immersed, until completely impregnated, in a solu- 
tion containing 2 % of bichromate and t % of sodium fluoride, 
became, after drying and expos ure to light, completely resistant to 
the acrion of fungi. 

If then the wood is painted with a solution containing 5 % of 
gelatin, 2 % of potassium bichromate and 0.5 % of sodium fluoride, 
and again exposed to the ligEt, it aquires, when dry, a brilliant 
solid polish and a, brown mahogany colour that imitates old wood. 

The author has also discovered that wood already attacked by 
the fungus may be protected from further damage by being prop- 
erly disinfected and then treated as above. He believes that this 
process will be found U^til as a protection against those insects 
that danaage wood. 
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BACTERIAI. AND FUNGOID DISEASES OF VARIOUS 
CROPS. 

Ude, E. Uredo Manihotis injurious to Manihot Qlaxiovii (Die 744 
Mam9oba von Cear&. u. deren Beulenkrankheit). — Der 
fflanzer; 16 Jalirg., No. 2, S. 91-95. Berlin, Februar 1912. 

In September and October 1910, while visiting some planta- 
tions of Manihot Glaziovii (the well known rubber tree called also 
“ Manitoba ”) in the State of Ceai4 (Brazil) the Author observed 
that the branches and twigs of many trees were much deformed by Brazil • 

large excrescences resembling gigantic gall nuts. Further investi- Cearft* 

gations enabled Mr. Ule to ascertain that these deformities were 
due to Uredo Manihotis P. Henn. which attacks also wWis, 

and which he had already found in 1892 on wild species oi Manihot 
in the State of Goyaz (Brazil). 

Sometimes the fungus attacks only the leaves, causing rust co- 
loured spots ; at other times it produces on the branches a kind of 
witches’-brooms. Probably this parasite is spread throughout the 
States of Ceard and Rio Grande do Norte. It causes considerable 
ravages, first by reducing the yield of rubber, and later by causing 
the death of the branches and eventually of the whole tree. 

Up to the present no better method of controlling this pest is 
known, than the careful pruning of the trees, removing and destroy- 
ing by fire all the infected parts. 

VoowNo, P. Canker or Rot of Solanaoeae : Egg-Plant, Capicum, 
and Tomato. (Da cancrena o marcescenza delle solanacee : Me- 
lanzana, pomodoro, peperone). — - V Italia Agricola, anno XXiX, 

No. 3, pp, 56-58. t fig. Piacenza, 15 Febbraio 1912. 

In 1908, the writer noted the withering and drying up of the 
leaves and fruits of the egg-plant (Solanutn mehngem) due to 
Ascochyta hortorum, which had already been observed in North Ame- 
rica upon various Solmmeae. 

lu 1910, the same fungus poeuired in France upon the stems 
of the egg-plant. 

In the course of the year, it was discovered by the writer near 
Giaveno (Prov. of Turin) on tomato plmits. 

■ 15 ■ ^ ' ■ 
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From the stalks and leaves, upon which cankerous brown spots 
appeared, the infection soon spread to the fruits which were still 
green, or on the point of maturing. Finally, there appeared upon 
these numerous cankerous, circular, black patches of which the 
surface was grained, and which contained brown, rotting pulp. 
Spraying with Bordeaux mixture proved to be an efficacious re- 
medy. 

In the absence of further experiments, the writer brings forward 
the hypothesis that the fungus which attacks the egg-plant and 
tomato may also be the cause of the withering of the capsicum 
which, of late years, has caused great damage in small disticts of 
Piedmont. 

Eeenkin, a. a. Two Cryptogamic Diseases of Tulip Bulbs. (0 

Gribnekh Boliesniakh Bukoviz Tiulpana). — Jurml BoUesni 

Rastenii (Journal of Plant Diseases), V. G. No. 5-6, pp. 105-124. 

S. Peterburg, 1911. 

In May 1911, some bulbs of the tulip " Gelber Prinz ", which 
were affected by a fungus to the extent of 50 % of the crop being 
destroyed, were sent to the Phytopathological Station of the Royal 
Botanical Garden of St. Petersburg. 

It was discovered, by means of a careful series of experiments, 
that this disease was caused by two different fungi. One develops 
in the interior of the bulb, between the scales, and gives rise to a 
mass of greyish or brown mycelium from which develop conidio- 
phores having at their extremity a large number of small conidia, 
which may be referred to Boirytis cinerea. This fungus always 
destroys the whole interior part of the bulb and produces numerous 
small, black, roundish sclerotia about 1-1.5 mm. in diameter, rarely 
as much as 2 mm. The interior of these sderotia is occupied by 
a mass of hyphae composed of numerons fine, colourless hyphae, 
tbdcldy interlaced and which form round the periphery a brown 
involucre with a thickness of 10-25 (i. 

Infection-experiments with the spores and mycelimn of this 
fungus gave the following positive results. Both morphologically, 
and in the symptoms of the disease which it produces, this fungus 
shows so many points of resemblance to the cryptogam which attacks 
the common onion, that it must be considered a form of Botryiis 
cinerea Pers. It is a very formidable parasite of tulip bulbs, and 
is readily distinguished from B. parasitica, Cav. 

Hitherto it has not been possible to obtain from the sderotia 
higher forms of fractificaticm. • 
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As for the other fungus, it attacks the tissues of the base 
of the bulb, the floral buds, and the root. A colourless mycelium 
developed in the parenchyma, which produced a large quantity of 
sclerotia, first whitish in colour and afterwards brown, with a dia- 
meter of 1.5-2 mm., or rarely as much as 3.5 imn. The sclerotia 
of the roots have their origin far down in the root-tissues and, 
in growing, burst the epidermis and unfold in the form of small 
tumours 0.5-2 mm. in diameter. 

Their internal structure (which consists of a mass of white, 
much-branched hyphae, which interlace and form a fairly loose 
structure) is almost identical with that of the sclerotia of the bulb, 
from which they only differ in the dark, almost black, colour of 
the superficial stratum (6-11 ji). 

This fungus destroys the base of the bulb and the floral buds, 
transforming the tissues into a shapeless mars of sclerotia. The 
mode of formation of the latter greatly resembles that of Sclero- 
tium TuUfarum Klebhan, but differs from it in its method of 
infection. In the case of Sclerotium Tuliparum, the disease pro- 
gresses typically from above downwards, but the fungus in question 
first attacks the base of the bulb. 

In spite of this biological difference, however, the writer ad- 
mits that the fungus he has studied may be identified with Sclerotium 
Tuliparum', a more complete determination being impossible owing 
to its having been, so far, impossible to obtain higher forms of 
the fructification of either fungus.' These two cryptogams usually 
attack different bulbs, and it is a rare occurrence for Botryiis cinerea 
and Sclerotium tuliparum to attack the same plant. The following 
methods of controlling both these fungi are advised: 

1. The uprooting and burning of infected bulbs. 

2. The disinfection of the soil with carbolineum in the pro- 
portion of 50 litres per are (about 2 gallons per rod). 

Oin,, I. A. Macrophomu excelsa, lorm infestans, parasitle on 747 
Abies concolor in Russia. (Ob Interesnom Gribkie na Khvoie 
Amerikanskoi Pikhti v Rossii). — Jurrnl Boliesni Rastenii, 

(Journal of Plant Diseases). V G. No. 5-6, pp. 127-134, s i. 
otd. Tabl. i 2 ris. v Tek (i plate and 2 figures in the text). 

:S. Peterburg, x'gii. 

The writer observed, in the district bf Prilusk (Gov. of Poltava), 
a specimen of Abies concolor Dihdh and Gord. of which the greater Russia 
autnbw of the leaves had wilted and some had become quite ^ ^ ^ ^ 

withered. ; ■ . ■ 
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Numerous pustules appeared upon the leaves. At first covered 
by the epidermis, but later they burst through and become small 
black spherical pycnidia with a diameter of 250-300 (x. The walls 
of these pycnidia are composed of a very dense tissue, the hyphae 
of which are black on the outside and grey on the inside. From 
the internal walls, project a large number of basidia 14 [j, in length 
and about 2.5 |x in diameter. The spores formed, are elliptical with 
rounded extremities, 2i to 26 (x by 9.5 to ri.5 [x, and are granular 
inside. From the characters of its fructifications, this fungus be- 
longs to the genus Macrophoma (Sacc.) Berl. and Vogl, and to the 
sub-genus Eumacrophoma, as its spores are oval and not cylindrical, 
as are those of the other sub-genus, Cylindrophoma. 

The development of the disease is easily studied from the fact that 
green and healthy leaves occur together with infected one.s. Prob- 
ably, we have here to do with a facultative parasite, but before 
being able to decide upon the matter positively, artificial infection 
experiments will be necessary. 

The writer suggests the name of Macrophoma excelsa (Karst) Berl. 
and Vogl. form infesians Ohl. for this fungus. 

For its control, the following measures are suggested: the use 
of fungicides in the spring, and the burning and removal of the 
infected parts in the autumn. 


PARASITIC AND OTHER 
INJURIOUS FUOWERING PUANTS 


k Lot mtkm affecting Citrus Trees. T/u PhUippim A gricwlhual 
Review, Vol. IV, No. 12, p. 679, Manila, December 1911. 

In April 1911, in the neighbourhood of Misamis (a town in 
the Island of Mindanao), a parasitic plant. Loranihus secundiflorus, 
Merrill, was observed on various species of Aurantieae, especially 
on Citrus dcQumana. About twenty species of the genus Loranihus 
occur in^E>« Philippip^, htit L. ^secundiflorus Merrill is, at present, 
only known there on the Island of Mindanao. 
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It is not improbable that, with the increase of the zones under 
cultivation, the parasite may become a source of great danger. 

Attention has already been drawn to the damage done by 
this pest in India and Assam, where it has attacked pear, peach, 
orange, guava {Psidium spp.), and tea. 


INSECT PESTS 


GENERAI.ITIES. 


Bordas, L. The Morphology of the Potato Moth (i) Caterpillar. 749 

(Morphologie exteme et appareil digestif de la chenille de 
Phtorimaea opcrculella Zett., parasite de la pomme deterre). — 

Camples rendiis hebdomadaires des sSances de I’Academie des 
Sciences, tome 154, No. 7, pp. 450-452. Paris, 12 Fevrier i9i2. 

Further researches upon the external morphology and digestive 
apparatus of the caterpillar of the Potato Moth [Phtorimaca. oper- 
mklla) show the great vitality of this pest ; it can resist for a France 

long time the strongest measures. Thus, after immersion in 72 % 
alcohol for 6-8 hours, the caterpillar is still capable of contraction 
and able to move different parts of its body. 

This great power of resistance to asphyxiation, which depends 
upon its tracheal and sti^atic apparatus, explains the small 
amount of success with which efforts for the control of this insect 
have been attended, and shows that the only methods of control 
likely to be effective, will be those directed against the pupae and 
the adult mofihs. 


(i)' S«te B.Eeb.- ipia, No. 437. , : r ; y; - : ■ 
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MEANS OE PREVENTION AND CONTROL. 

750 d'Hbrblw', E. Cocobacillus Acridiorum as Means of Controlling 

Locusts in Argentina (i). (Sur la propagation, dans la Repu- 

blique Argentine de I’epizootie des sauterelles du Mexique). — 

Comptes rendus hebdomadaires des sSames de I'Academie des 

Sciences, Tome 154, No. g, pp. 623-625. Paris, 26 Eevrier, 1912. 

At the request of the Argentine government, the Author expe- 
rimented with Cocobacillus Acridiorum n. sp. — (which he had iso- 
Argentina lated from the intestinal contents of Yucatan locusts [Schistocerca 
pattens Thumb.) — on the locusts which every year ravage a part 
of the territory of the Republic. 

The infection experiments which commenced in December 1911, 
were made at first upon the migratory locusts of the Parana region 
{Schistocerca paranensis Burm). Three cages, each containing 250 to 
300 locusts, were used. The first cage was infected by some lucerne 
which had been moistened with 20 c. c. of culture broth. All the 
locusts died within five days ; the same result was obtained in the 
same time in the experiment on the locusts of the second cage, in 
which four locusts which had died in consequence of the injection 
into them of one drop of culture broth, had been placed. 

In the control cage, after five days, only five dead locusts were 
found ; they had probably been injured during transport, and they 
showed no trace of Cocobacillus which had been found, as an almost 
pure culture, in the intestinal contents of the locusts kept in the 
other two cages. 

These experiments having been repeated alvrays with Idle same 
success, the Argentine government decided to infect some parts of 
the province of Santa-EA 

The culture broth, in doses of about one to six pints, was 
poured on the ground or sprayed on some locusts, and it caused in 
a short time a great destruction of these pests. A few days after 
the first infection the disease had spread to a distance of three 
miles. ' 

The propagation of the infection is possible with any species 
of locust. 

As a consequence of these results the Government has decided 
to infect all the invaded territory. 


(i) See B. May 1911. No. 1561. (jBd,). 



INSECT PESTS : PREVENTION AND CONTROE 


1071 


The Protection of Birds in Switzerland. (La protection des Oiseaux 
en Suisse). — Journal forestier Suisse, 27*“® Amiee, No. i, 
pp. lo-ii. Beme, Janvier 1912. 

Article 17 of the Federal law of the 24 th. J une 1904 on game 
and on the protection of birds places under the protection of the 
Confederation the following birds: All insectivorous species, namely 
Warblers (Sykia spp.), Wheatears (Saxicola spp.), Titmice {Pams 
spp.), Hedge,sparrows (Accenior), Pipits (Anihus), Swallows {Hi- 
rundo spp.), Flycatchers {Muscicafa spp.), Wagtails {Motacilla spp.), 
Larks Alanda spp.), Starlings {Sturnus spp.), Thrushes and Black- 
birds {Turdus spp.), with the exception of the Field fare {T. pi- 
laris), the Redwing (T. iliacus) and the Mistletoe-thrush (T, visci- 
vorus), the Chaffinch {Fringilla caelebs), th& G(A&&a.ch, {Carduelis ele- 
gans), the Siskin {Chrysomitris spinus) the Serin (Serinus serinus), 
and the Citril Finch {Citrinella alpina) ; the Cuckoo Cuculus spp.), 
the short- toed Tree-creeper [Certhia brachydactyla), the Nuthatch 
{SiUa caesia), the Wry-neck {Yunx iorquilla), the Hoopoe (Upupa 
epops) and all the species of Woodpeckers {Pious spp.) ; among Cor- 
vidae the Jackdaw {Corvus monedola), the Alpine Chough {Pyrrho- 
corax alpinus), the Cornish Chough { 7 'regilus graculus) ; among birds 
of prey, the Kestrel {Fako tinnunculus) and all nocturnal brids of 
prey with the exception of the Eagle owl {Bubo maximus) ; among 
water fowl the stork and tlie swan. 

There is also an International Convention for the Protection 
of Birds useful to Agriculture, drawn up on the 30th May 1902 
and in force since the 6th December 1906. The birds named in 
the above agreement are absolutely protected, as it is made unlawful 
to kill them at any time of the year and to destroy their nests, 
their eggs or their nestlings. The States which have accepted this 
convention are the following: Austria-Hungary, Belgium, France, 
Germany, Greece, Lichtenstein, Luxemburg, the Principality of Mo- 
naco, Portugal, Spain and Sweden. 

Bryant, H. C. Birds feeding on Butterflies. (Distaste of Birds for 
Buttexfim). — Nature, Vol. 88, No, 2207, p. 516. London, 
February 15, 1912. 

In the examination of some 40 000 stomachs by the U. S. Bio- 
logical Survey there have been but few instances where birds have 
been found to feed on butterflies. This fact makes of still greater 
Interest the results of the investigation carried on by the California 
Fish and Game Commission with respect to an outbreak of butter- 
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flies {Eugonia californica) in Northern California during the summer 
of 1911. 

During the early part of the summer the snow brash {Ccano- 
thus sp.) was entirely defoliated by tlie work of tiie larvae of 
Eugonia californica in many places in the mountain districts of the 
northern part of California. During the latter part of July and the 
first weeks of August the great army of cater|)illars had transformed 
into butterflies. These insects were so numerous that the ground 
was often blackened by them, and great swamis of them filled the 
air from morning until evening. 

Field observation showed the Brewer Blackbird {Euphagus cya- 
nocephalus) to be the most efficient destroyer of the butterflies, 
certain individuals being obserded to eat an average of five butter- 
flies a minute. Two other birds, the Western Kingbird {Tyrannus 
veriicalis) and the Western Meadowlark {Sturndla negkcia), were 
seen to feed on the insects. 

Stomach examination revealed the fact that two other birds, 
the Blue-fronted Jay {Cyanocitta stelleri frontalis) and the Say 
Phoebe (Sayornis say us), fed on the butterflies to some extent. 
Sixty-one stomachs in all were examined, representing twenty -one 
different species. Forty-five species of birds were noted in the 
locality where the investigation was carried on. 

The most important fact brought out by the work was that 
birds will turn to food which is abundant and readily accessible, 
even thbUgh it be a little relished type of food. 

768 
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(i) See Feb. 1913, {£d.). 


Savastano L. Lime-Sulphur Mixture (i) and its Use in the Control 
of the Scale- Insects of Citrus Trees. (La manipoiazione della 
poltiglia solfo-calcica : formola della Stazione sperimentale di 
Agrumicoltura). — R. Stazione sperimentale di AgrumicoUura e 
FrutticoUura in Acircale. Bollettino JH. 2, (2^ edizione), 9 pp., 
10 Gennaio 1912. 

Risultati degli esperimenti con la poltiglia solfo-calcica (formola 
della Stazione di Agrumicoltura) eseguiti durante il jgii contro 
talnne cocciniglie degli agrumi. — Ibidem, Bolkttino N. 3, 6 pp., 
tficembre, 1911. 

Lime-Sulphur mixtures are compounded according to very 
variable formulae. 
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After careful experimental investigation, the Royal Station for 
the cultivation of Citrus trees at Adreale (Catania) selected and 
adopted the following formula for practical use. 



. . . . 1 kg. .... . 

... 10 lbs. 

Smlplmr. . * * 

• • • 2 kg- 

. , • 20 lbs. 

Water. * . . . 

. . , . 10 litres .... 

. . . 10 gallons 


The writer, the Director of the Station, describes minutely the 
method of preparing this mixture, which according to him, is a real 
remedy and serves at the same time as an insecticide and fungicide. 

At the request of the Department of Agriculture, the Station 
has conducted a series of experiments with the object of determin- 
ing the composition of the mixtures for use in the case of the diffe- 
rent scale-insects of Gtrus trees, especially in the control of Chry~ 
sompkalus dictyospermi Mask. 

The first series of experiments was made by the writer near 
Catania, and a second series by the fruit-growers of Sicily (in the 
provinces of Trapani, Messina, Syracuse, Palermo, Catania) and of 
the main land of Italy (in the provinces of Salerno, Reggio Cala- 
bria and Genoa). 

These experiments resulted in the following conclusions: 

1) A mixture diluted to 4 % gave the best results in the 
case of C. dictyospermi; the results were good but not yet very 
reliable, in the case of some other scale insects which infest citrus 
trees, but negative in that of Dactylopius {pseuSococcus) C^i, when 
the spraying was done in summer. Mixtures of 2 % or 3 % gave 
bad results, those of 5 % and 6 % have yet to be tried. 

2) The best time for spraying is the summer, but this treat- 
ment can equally well be carried out when the crop is all gathered 
before flowering. 

3) When the scale insects are very numerous, spraying must 
te dcrae in good time if damage at flowering-time, or whoa the fruit 
ripens is to be prevented. Spraying must not be carried out at 
blossoming time, or when the buds are young, for fear of scorching. 
Farther, in such cases, especial care must be used in all cultivation 
(ploughing, manimng, grafting and irrigation). 

4) It is impoMible to stato exactly the number of sprayings 
necessary; two may be enough, but sometimes four or flve are 

requited* ' 
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INSECTS INJURIOUS TO VARIOUS CROPS. 


Insect Pests of the Cotton Plant, in Bengal, British India. -- See 
above N. 656. 


The Cotton Boll Worm (Hetiothis armigeru) injurious to the Cotton 
Plant in Egypt. — See above No. 657. 


Bassi^jres, ExjGfiNE. Belph&x Saccharivora, a pest of the Sugar- 
Cane in Martinique. (Ea maladie de la canne a sucre k la Mar- 
tinique). — La Sucrerie indigene et coloniale, 48® annee, tome 
LXXIX, No. 2, pp. 27-32. Paris, 9 Janvier 1912. 

At the end of 1910, an insect was observed for the first time 
in the Commune of Saint-Esprit, upon 15 ha. (37 acres) planted in 
sugar-cane ; its presence was signalised by the withering of the 
leaves and the more or less complete hindrance of growth. 

Erom’this first centre of infection, the pest spread gradually 
over the island and seriously damaged the sugar-cane crops. 

The writer, the head of tlie agricultural service in Martinique, 
reports that in October last he was able to ascertain that the 
damage done in the infected area was due to a Ddphax saechari- 
vora Westor, one of the Heiaiptera well-known to the sugar-cane 
planters of the neighbouring English Colonies. He states that the 
propagation of the insect was favoured by three different causes ; 
the carelessness of the cultivators, who neglected the control of 
the pest on its first appearance 7 the^^^^ a^^ using large quanti- 

ties of mineral fertilizers on the plantations, and scarcely ever employ- 
ing farm-yard manure, and finally, the almost complete absence of 
insectivorous birds in the sugar-cane plantations. 

' M. Bassi^res advises the following method of control : 

I) When the large or small canes are badly attacked it is 
necessary, as far as possible, to bum the infected zones. The canes 
could then be sent to the nhU withOTt furt^ trouble. 

2. In the case of tab canes, which have suffered less severely 
and can thus, without much loss, beallowed to grow till the usual 
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time of harvest, it is sufficient to cut them as soon as possible 
after burning, 

In the mean time, and in inaccessible places a partial burning 
will be advisable, and also the collection of the eggs of the insect, etc. 

3. Young canes, intended to be cut in 1913, and which are, 
so far, not irremediably alTected, should be treated witli insecticide. 

For this purpose, the writer recommends various emulsions; 
with petroleum and soap bases according to the American Stations 
and Hnbbard-Riley formulae ; with a basis of petroleum and hot 
milk; bases of soft soap, tobacco juice, sodium carbonate and alco- 
hol ; of soft soap und spirits of turpentine ; of soft soap and com- 
mercial ammonia. 

The preparations of petroleum and of ammonia seem to be the 
most efficacious against the majority of the insects belonging to the 
same family as Delphax. 


Teeuez, Oeiverio. Heterodera radicicola (i) on the Roots of 
Coffee, (has Anguillalas de las Raices del Cafeto ). — La Hacienda, 
Vol. VII, No. IV, pp. 119-121, 3 figg.; and No. V, pp. 147-148, 
I fig. Buffalo, N. Y., U. S. A., Enero-Febrero 1912. 

The writer observed at TeotitlAn (Oaxaca) the presence of 
Heterodera radicicola on the roots of coffee. The infection had as- 
sumed considerable proportions ; in some cases, the plants which 
were affected quickly succumbed. Hitherto Heterodera has been 
found more or less abundant in the following districts of the State 
of Oaxaca : Culicdn, Teotitldn, Juquila, and Pochutla. 

In 16 of the most affected plantations, of Oaxaca, in which 
the diseased shrubs only amounted to 2%, the writer calculated 
that the loss was about $19 125. Every plant which was attacked 
gave a crop 90% less in weight than the usual amount. The 
Eiberia, Maragogipe, and Borb6n varieties of coffee are, according 
to the writer, the least subject to this pest. He considers that 
calcium carbide has, hitherto, given the best result of the numerous 
remedies which he mentions. 


(i) See B. March 1912, No. 587, , (Erf.) 
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768 NoEE, Paue. Diseases and Parasites of Broad Beans, Preneh Beans, 

Onions, Leeks and of Celery. (Les ennemis des feves et dcs hari- 
cots [Pkaseolus]. Les ennemies des oignons et poireaux [Allium]. 
Les ennemis du celeri). — Bulletin du Laboratoire regional d'Ento- 
mologie agricole, tiimQStT& igi2, Janvier-Fevrier-Mars, pp. 4-5 
et 7-9. Rouen, 1912. 

Diseases and parasites of Broad Beans and of French Beans: 
Bruchus rufimanus Schk., B. irresectus Faohr, {B. ohtectus), Aphis 
[Tychea) PhaseoU Pass., A. Papaveris Fb., Mamestra PisiHh,, Calo~ 
France campa exoleta S. V., Tylenchus devasiatrix K.uhs., CoUetotrichum Lin- 
demuthianum Sacc., Erysiphe communis Walk. Sclcrotiniu Liberiiana 
Fckl., Uromyces PhaseoU Wint., Peronospora Vicice Pers,.' Demato- 
phora necatrix Hartig, Uromyces Fabae Pens., Isariopsis griseola Sacc. 

The following is according to the writer a list of the different 
pests of onions and leeks : Acrolepia betulella Curt.; Lita vige- 
liella Dup., Loxostege sticticalis U., Drosophila phalerata Mg. , Eumerus 
strigata Mg., E. aenea Mg., Anthomya ceparum Mg., A. fwcata Be., 
A. platura Mg., Tylenchus devastatrix Kiihn, Puccinia Porris Wint., 
Urocystis cepulae Frost., Boirytis cana Sor., Peronospora Schleideni 
Ung. 

The Writer mentions the following parasites and diseases of the 
celery: machaon It-, Mamestra dysodea S. V., M. chenopodi 

S. V., Agrotis plecta L., Aspilatm {Diastidis) artesiana B. V., Oeco- 
phora minutella Mm. Schiff., Tripeta Heraclei Lw„ Piophila Apii 
Westw., Cercospora Apii Ft. 

769 Trabut. The “Khamedj” of the Date Palm. (Le Khamedi du 

dattierdfl au Phoenicococcus Maflatti). — Comptes rendus hebdo- 
madaires des stances de VAcademie des Sciences, Tome 154, 
No. 5, pp. 304-305. Paris, 29 Janvier 1912. 

"Khamedj ", or rottenttes of the date bunches, is considered 
by the natives who cultivate the oases of the Algerian and Tunhian 
Sahara, to be the worst disease which attacks the date-palm; the 
Akeria, percentage of trees affected is 5 %. 

The disease makes its appearance a short time after fertiliza- 
tion; the _ bunch withers before developing. The writer studied 
" Khamedj ” carefully during December, and found (as in the ob- 
of W. Swingle) that all the date-palms were badly infested 
by a scale-insect, Phoenicococcus Marlatti Cock., which lives in rather 
large colonies at the base of the lower swollen parts of the leaves 
gnd at the bases of the spathe and the bunches. 
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Trade in the shoots of this plant has carried the parasite to 
the coast of the Algerian Tell, to Australia and America. Phoeni- 
cococais Marlatti is also to be found in Egypt and probably in all 
the oa.ses of Africa and Asia. Plants grown from seed are free 
from this enemy. 

Sulphuring in spring, at the time of fertilisation, prevents the 
young migratory larvae from finding their way to the date-bunches. 

The date-palm is often very seriously injured by another scale- 
insect, Parlaioria Blanchardi, which is very different from Phoeni- 

COCQCCUS. 

Insect Pests of the Avocado in Hawaii. — See above. No. 669. 


Frogatt, Walter W. A Weevil, Aesiotes leucums, Pascoe, de- 
struetiveto Pine Trees, Pinus halepensis- — The Agric. Gazette 
of New South Wales, Vol. XXIII, Part i, pp. 55-56, i Plate. 
Sydney, January 2, 1912. 

The writer mentions that Pinus halepensis has been muclx in- 
jured by Aesiotes leucurus ; the trees were infested with the larvae, 
pupae, and perfect beetles in all stages of development. The larvae, 
when full-grown, eat a shallow cavity in the sap-wood. The insects 
could have been killed, under the bark had they been noticed when 
they first appeared, by tapping them out with a small chisel or 
gouge. The trees may recover this season, but if the larvae and 
pupae in the timber at the present time emerge, next season will 
certainly end the life of the trees. 

The writer proposes that the adult beetles should be trapped 
on the tree trunks by putting bandages or sheltering places for 
them to hide in during the day, where they could be sought, col- 
lected and destroyed. 

Or., J. A. Injury caused to the Larch by Coleophom laricelia 
in Russia (i). (Listvennitenaia Mol, Coleo-phora laricella Hbn.). — 
Xurnal Boliesni Rastenii (Journal of Plant Diseases), V, G., 
No. 5-6, pp. 136-139, S 2 ris. V tek. (with two figures in tihe 
text). S. Peterburg, 1911. 

In many districts of Russia proper, and also in extensive zones 
in Finland, the larches are often much injured by Coleophom lari- 


(i) See^alao B. March 1911, No. 5^7.. {Ei.) 


760 

Hawaii 

761 

N. S. Wales 


76S 

Bussia 



1078 


INJURIOUS VERXKBRATBS 


cella Hbn. The female of this insect, when fertilised, deposits its 
eggs, which are of a yellow colour, on tho leaves of tlie larch; the 
larvae hatch out in a few days and penetrate into the tissue which 
they devour or deform 

The leaves which are thus attacked, wilt, shrivel up and fall, 
and when the number of larvae is considerable, the growtli of the 
trees is almost stopped ; death sometimes ensues. Amongst the 
enemies of this insect may be mentioned some endophagous hy- 
menoptera which destroy the larvae, and birds, which live on the 
adult insects. Meteorological conditions further can contribute to 
the destruction of Coleophom ; thus, an early spring causes the 
larvae to hatch out before the larch buds, which form their exclusive 
food, have unfolded; late frosts destroy the young leaves and the 
larvae within them, while stormy weather in May prevents the 
females laying their eggs. 


INJURIOUS VERTEBRATES 


788 Oestruetlon of Sparrows (i). (Gegen die Sperlingsplage). — Schwei- 
zefische Landwirtschaftliche Zeitschrifi, XT Jahrg., Heft 5., S. 103- 
104, Fig. 19. Ziirich, 2 Februar 1912. 

For dealing with Sparrows, the use of artificial nests is recom* 
Switzerland mended. These should be made of strong pottery and suspended, 
up to the beginning of April at the latest, from roofs, huts, houses, etc., 
about 8 ft, from the ground. 

The nests should be inspected every fortnight and the eggs 
removed, :■ 

These nests are sold at from 0.60 to 0,70 fr. (s^/id to 
■each. ■ , 


(r) Sm B. Jan. im*. No. 271. 


{Ed). 
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